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December 15, 2017

Stephen Jann, UIC Branch Chief

United States Environmental Protection Agency, Region 5
77 W. Jackson Blvd.

Chicago, IL 60604-359

Subject: Submission of Class I UIC Non-Hazardous Permit Application for Proposed
Wells BDW-1 through BDW-5 and Class III Area Permit for Proposed Wells CW-1 through CW-4

Dear Sir:

On the behalf of Buckeye Terminals, LLC, please find the following permit applications for
proposed Class 1 non-hazardous injection wells (BDW-1 through BDW-5) and Class |11 area permit
application for proposed cavern wells (CW-1 through CW-4) to be installed at Buckeye Terminals,
LLC, Woodhaven Terminal in Wayne County, Michigan. The following is included with this
transmittal letter.

e (2) Prints of Class I Non-Hazardous Permit Application for Proposed BDW-1 Through BDW-5
¢ (2) Prints of Class Il Area Permit Application for Proposed Caverns Wells CW-1 through CW-4

e (2) USB Drives Containing PDF Files of Abovementioned Permit Applications, Complete with
Bookmarks and Hyperlinks

Kind regards,

Brandon Schulte

BMS/bms
Encl.
cc: Brian Ball, Buckeye Partners L.P.
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ACRONYMS

AOR
bbls
bgs
BOP
CFR
D&A
EIS
EPA
FT

GL
gpd
gpm
GSTG
LPG
MASIP
md
MD
MDEQ
mg/L
MIT
NPDES
psi
RCRA
SWDOP
SWPPP
TDS
TSDF
UIC
USDW

Area of Review

barrels

below ground surface

Blowout Preventer

Code of Federal Regulations

Dry and Abandoned

Emissions Inventory System

Environmental Protection Agency - Region 5
feet

ground level

gallons per day

gallons per minute

Liquified Petroleum Gas Storage - Active
liquefied petroleum gas

maximum allowable injection pressure
millidarcy

measured depth

Michigan Department of Environmental Quality
milligram per liter

Mechanical Integrity Test

National Pollutant Discharge Elimination System
pound per square inch

Resource Conservation and Recovery Act

Gas Storage - Plugging Approved

Stormwater Pollution Prevention Plan

Total Dissolved Solids

Hazardous Waste Treatment, Storage, or Disposal Facilities
Underground Injection Control

Underground Source of Drinking Water
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APPLICATION INTRODUCTION

Buckeye Terminals, LLC (“Buckeye”) is seeking an Area Permit Application approval from the Environmental Protection
Agency - Region 5 (EPA) Underground Injection Control (UIC) for Class I1I solution mining wells to be installed at Buckeye’s
Woodhaven Terminal in Wayne County, Michigan.

Buckeye currently operates a terminal at Woodhaven that uses surface tanks to store gasoline, diesel fuel, and ethanol.
Approximately 990,000 barrels (bbls) of tank storage is present at the Woodhaven Terminal.

The four proposed wells in this Area Permit Application will be solution mined to create cavern space for future liquefied
petroleum gas (LPG) storage. The underground solution mined salt caverns will be created by injecting fresh water into the
well (completed in the B Evaporite Unit) and producing brine generated from the solution mining process. The brine will be
disposed of via US EPA UIC Class I brine disposal wells (the proposed disposal wells were applied for with a separate permit
application). Diesel will be injected into the outer well annulus to establish and maintain a diesel-brine interface as a buffer
between the final cemented casing string (production casing shoe) and the solution mining process, and to also control the
shape of the cavern as it is developed.

The proposed wells will operate under the UIC program 40 Code of Federal Regulations (CFR) 146.

Enclosed in this Area Permit Application for the Class 111 wells is EPA Form 7520-6 and the supporting attachments.
Attachments are keyed to the letter designations indicated in the instructions for EPA Form 7520-6. To ease agency review,
the application has been prepared to the format outlined in EPA Form 7520-6.

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page



OMB No, 2040-0042

Approval Expires 11/30/2014

Unlted States Environmental Protection Agency |. EPA ID Number

Underground Injection Control

EPA Permit Application

(Collected under the authority of the Safe Drinking U
Water Act. Sections 1421, 1422, 40 CFR 144)

<t

Read Attached Instructions Before Starting

For Official Use Only

Appllcation approved Date recelved
Permit Number Well ID FINDS Number
mo day year mo day year
1. Owner Name and Address 11l. Operator Name and Address
Owner Name Owner Name
Buckeye Terminals, LLC Buckeye Terminals, L1.C
Street Address Phone Number Street Address Phone Number
Onc Greenway Plaza (832) 214-6026 20755 Weslt Road
Clty State ZIP CODE City State ZiP CODE
Houston TX 77046 Woodhaven MI 48483
IV. Commerclal Facllity V. Ownership VI. Legal Contact VII. SIC Codes
Private <" | Owner 4226
Federal [ | Operator
Other

ViIl. Well Status (Mark "x")

D A Date Slarted l:l B. Modlfication/Conversion C. Proposed

mo day year
Operating
IX. Type of Permit Requested (Mark “x” and specify If required)
- Number of Existing Wells | Number of Proposed Wells | Name(s) of fleld(s) or project(s
A. Indlvidual B. Area g P i () or project(s]
0 | CWw-1
X. Class and Type of Well (see reverse)
A. Class(es) B. Type(s) C. If class is "other" or type is code 'x,' explain D. Number of wells per type (If area permit)
{enter code(s)) (enter code(s))
111 G
XI. Locatlon of Well{s) or Approximate Center of Fleld or Project XIl. indlan Lands (Mark 'x')
Latitude Longitude Townshlp and Range Yes

Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From
2 2 35 12 57 46 22 04S 10E NW

Line No

XIll. Attachments

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions)

required. List attachments by letter which are applicable and are included with your appllication.

For Classes |, Il lil, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate.  Attach maps where

XIV. Certification

imprisonment. (Ref 40 CFR 144.32)

| certify under the penalty of law that | have personally examined and am familar with the Information submitted in this document and all attachments
and that, based on my inquiry of those Indlviduals Immedlately responsibte for obtaining the informatlon, | belleve that the infermation is true,
accurate, and complete. | am aware that there are signlificant penalties for submitting false information, Including the possibliity of fine and

A. Name and Title (Type or Print)
Carl A, Ostach, VP Domestic Iield Operations

(610) 904-4262

C. Signature C:é;{ p’ d &074’;}.’4

D. Date Signed
/L//_f'%7

EPA Form 7520-6 (Rev. 12-11)

TIA

B. Phone No. (Area Code and No.)




OMB No. 2040-0042

Approval Explres 11/30/2014

EPA

o
\7

United States Environmental Profection Agency
Underground Injection Control

Permit Application

(Collected under the authority of the Safe Drinking
Water Act. Sections 1421, 1422, 40 CFR 144)

I. EPA ID Number

TIA

Read Attached Instructions Before Starting

For Official

Use Only

Application approved

day year . day

mo mo

Date received

Permit Number
year

Well ID

FINDS Number

Il. Owner Name and Address

lil. Operator Name and Address

Owner Name
Buckeye Terminals, LLC

Owner Name

Buckeye Terminals, LI.C

Street Address

Phone Number
(832) 214-6026

Street Address
20755 West Road

Phone Number

One Greenway Plaza
Clty State ZIP CODE City State 2IP CODE
Houston TX 77046 Woodhaven Ml 48483
IV. Commercial Facllity V. Ownershlp Vl. Legal Contact VN. SIC Codes
Yos [« | Private < | owner 4226
u No | | Federal || Operator
[~ | Other
Viil. Well Status (Mark "x")
|:| A Date Started [:l B. Modification/Conversion E C. Proposed
mo day year

Operating

IX. Type of Permit Requested

(Mark "x” and specify if required)

A. individual . B. Area

Number of ExIsting Wells

0

Number of Proposed Wells

1

Name(s) of fleld(s} or project(s)

Cw-2

X. Class and Type of Well

(see reverse)

B. Type(s)
{enter code(s))

A. Class(es)
(enter code(s))

C. If class is "other" or type is code 'x,’ explain

D. Number of wells per type (if area permit)

1l G
XI. Location of Well(s) or Approximate Center of Fleld or Project XIl. Indian Lands (Mark 'x’)
Latitude Longitude Townshlp and Range Yes
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line u No
2 2 32 12 57 28 22 04S 10E NW

XIll. Attachments

{Complete the following questions on a separate sheet(s) and number accordingly; see instructions)

For Classes I, I, lll, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate.
required. Llst attachments by letter which are applicable and are included with your application.

Attach maps where

XIV. Certiflcation

imprisonment. (Ref. 40 CFR 144.32)

| certify under the penaity of law that | have personally examlIned and am famillar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuals Immediately responsible for obtaining the Information, | believe that the information [s true,
accurate, and complete. | am aware that there are significant penalties for submitting false Information, Including the possibllity of fine and

A. Name and Title (Type or Print)

Carl A. Ostach, VP Domestic Field Opcrations

B. Phone No. (Area Code and No.)
(610) 904-4262

C. Signature C}M/ 4 '

ﬁﬂ/ﬁé/f

D. Date Sigped )
/2/1S /17

EPA Form 7520-6 (Rev. 12-11)




OMB No. 2040-0042

Approval Expires 11/30/2014

<EPA

United States Environmental Protection Agency

Underground Injection Control
Permit Application

(Collected under the authority of the Safe Drinking
Water Act. Sections 1421, 1422, 40 CFR 144)

1. EPA ID Number

TIA

C

Read Attached Instructions Before Starting

For Official Use Only

Application approved

mo day year mo day

Date received

Permit Number
year

Well ID

FINDS Number

1. Owner Name and Address

Ill. Operator Name and Address

Owner Name
Buckeye Terminals, LLC

Owner Name

Buckeye Terminals, 1.1.C

Street Address Phone Number Street Address Phone Number
One Greenway Plaza (832) 214-6026 | 20755 West Road
Citv State ZIP CODE City State ZIP CODE
Houston TX 77046 Woodhaven MI 48483
IV. Commerclal Facillty V. Ownership VI. Legal Contact VIl, SIC Codes
(1] Yes Private I< | owner 4226
ﬁ No Federal [ | Operator
Other

VIll. Well Status (Mark "x")

Date Started
day

D A mo year

Operating

D B. Modification/Conversion

|Z| C. Proposed

IX. Type of Permit Requested

(Mark "x” and specliy if required)

. A. Individual 8. Area
[C]

Number of ExIsting Wells

0

Number of Proposed Wells

1

Name(s) of field(s) or project(s)

Cw-3

X. Class and Type

of Well (see reverse)

B. Type(s)
(enter code(s))

A. Class(es)
(enter code(s))

C. If class is "other" or type is code 'x,' explain

D. Number of wells per type (If area parmit)

1 G
Xl. Location of Well(s) or Approximate Center of Fleld or Project Xli. Indian Lands (Mark 'x')
Latitude Longitude Townshlp and Range
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line
2 2 21 12 57 43 22 048 10E NE

Xlll. Attachments

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions)

For Classes |, ], lll, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate.
required. List attachments by letter which are applicable and are Included with your application.

Attach maps where

XIV. Certification

imprisonment. (Ref. 40 CFR 144.32)

| certify under the penalty of law that | have personally examined and am' famlllar with the informatlon submitted in this document and all attachments
and that, based on my inqulry of those individuals immediately responsible for obtaining the information, | belleve that the informatlon is true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, Including the possibllity of fine and

A. Name and Title (Type or Print)

Carl A, Oslach, VP Dom}sﬁf Field Operations

B. Phone No. (Area Code and No.)
(610) 904-4262

C. Signature

Col 4 Ootacts

D. Date Signed

) 2//5/77

EPA Form 7520-6 (Rev. 12-11)




OMBE No. 2040-0042

Approval Explres 11/30/2014

EPA

n
\7

United States Environmental Protection Agency
Underground Injection Control
Permit Application

(Collected under the authority of the Safe Drinking U
Water Act. Sections 1421, 1422, 40 CFR 144)

I. EPA ID Number

TIA c

Read Attached Instructions Before Starting

For Official Use Only

Application approved Date recelved

day year mo day year

mo

Permit Number

Well ID

FINDS Number

Il. Owner Name and Address

lil. Operator Name and Address

Owner Name Owner Name
Buckeye Terminals, LLC Buckeye Terminals, L1.C
Street Address Phone Number Street Address Phone Number
One Grecnway Plaza (832) 214-6026 | 20755 West Road
Clty State Zi{P CODE City State ZIP CODE
Houston TX 77046 Woodhaven Ml 48483
IV, Commercial Facllity V. Ownership VI. Legal Contact Vil. SIC Codes
ﬂ Yes ﬂ Private Owner 4226
“ No E Federal m Operator

u Other

VIil. Well Status (Mark “x")

Date Started
day

[]a

Operating

year

D B. Modification/Conversion

IZI C. Proposed

IX. Type of Permit Requested

(Mark "x" and specify if required)

A, Individual

D B. Area

0

Number of ExIsting Wells

1

Number of Proposed Wells

Cw-4

Name(s) of field(s) or project(s)

X. Class and Type of Well

(see reverse)

A. Class(es)
(enter code(s))

B. Type(s)
(enter code(s))

C. If class Is "other” or type is code 'x,' explain

D. Number of wells per type (If area permit)

11 G
XI. Locatlon of Well(s) or Approximate Center of Field or Project Xil. Indlan Lands {Mark 'x")
Latitude Longitude Townshlp and Range Yes
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line IE No
2 2 4.1 12 57 43 22 04S 10E NE

XIl. Attachments

(Complete the following questions on a separate sheet(s) and number accordingly; see Instructions)

For Classes |, |1, lll, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate.
required. List attachments by letter which are applicable and are included with your application.

Attach maps where

XIV. Certification

| cortify under the penalty of law that | have personally examined and am famliiar with the Information submitted In this document and all attachments
and that, based on my Inquiry of those indlviduals immedlately responsible for obtalnin

accurate, and compiete. | am aware that there are si
Imprisonment. (Ref. 40 CFR 144.32)

g the information, | believe that the informatlon Is true,
gnlificant penaltles for submltting false information, Including the possibllity of fine and

A. Name and Title (Type or Print)
Carl A. Ostach, VP Domestic Field Operations

(610) 904-4262

B. Phone No. (Area Code and No.)

C. Signature

2?// / 4 /6??416'4

D. Date Signed

)2/)S/0/7

EPA Form 7520-6 (Rev. 12-11)




A. AREA OF REVIEW

Buckeye Terminals, LLC’s Woodhaven Terminal is located in south-central Wayne County, Michigan, approximately 15 miles
southwest of the city of Detroit at 20755 West Road in Woodhaven, Michigan. Buckeye Terminals, LLC is seeking an Area
Permit Application approval from the EPA UIC for Class III solution mining wells. There are four cavern wells planned for
installation at this terminal (Figure A-1).

The Area of Review (AOR) for a Class IIT area permit is % mile beyond the permitted area. However, as this location will be
using Class I wells for discharge of the brine waste (permitted separately), the AOR has been extended to a fixed radius of 2
miles surrounding the injection wells. Well data available from public records within the AOR are tabulated in Table A-1
(non-freshwater) and Table A-2 (freshwater). Twenty-three (23) non-freshwater wells and eight freshwater wells were
identified within the AOR. The non-freshwater wells include:

— Active liquefied petroleum gas storage - 8 wells;

—  Gas storage (plugging approved) - 8 wells;

— Brine disposal - 1 well;

— Dry and abandoned - 4 wells; and

— Abandoned locations - 2 wells,

The above wells include active storage caverns at the site operated by Marathon Pipe Line LLC (five storage caverns, one
disposal well, and three brine recovery wells). The storage caverns at the site formerly operated by Phillips Petroleum Co.

(two caverns and one brine disposal well) and Mobil il Co. (four caverns and two brine disposal wells), but have since been
plugged and abandoned.

Cross sections are provided on Figures F-4 and F-5 in Attachment F illustrating the subsurface of the area. As demonstrated
in Attachment C, no corrective action is necessary for this site.

Surrounding wells, with the exception of shallow monitoring wells and borings, are shown on the map provided in
Attachment B.
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TABLE A-1

NON-FRESHWATER (OIL AND GAS) WELLS IN AREA OF REVIEW
BUCKEYE TERMINAL, LLC

WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

Map ID API Township-Range-Section Footage Lease Name Well Num Current Operator Status and Type | Drill Date |Depth (feet)
1 2116324850 4S 10E 10 487 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM CO 1 PHILLIPS PETRLM CO D&A 1963-08-14 1315
2 2116300135 4S 10E 10 735 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM COMPANY BD-2 PHILLIPS PETRLM CO AB-LOC
3 2116324851 4S 10E 10 992 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM CO 2 PHILLIPS PETRLM CO D&A 1963-09-03 1315
4 2116327160 4S 10E 22 525 FNL 143 FEL CONGRESS SECTION MARATHON OIL LPG 1 MARATHON PIPELINE CO GSTG 1968-04-11 1156
5 2116323775 4S 10E 22 1470 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL OIL 3-A MOBIL OIL CORP SWDOP 1961-12-14 1158
6 2116323776 4S 10E 22 1570 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL OIL 3-B MOBIL OIL CORP SWDOP 1961-12-29 1150
7 2116323673 4S 10E 22 1500 FNL 660 FEL CONGRESS SECTION FEE 1 MOBIL OIL CORP SWDOP 1961-10-17 1162
8 2116323774 4S 10E 22 1800 FNL 660 FEL CONGRESS SECTION SOCONY-MOBIL 2 MOBIL OIL CORP SWDOP 1962-02-01 1148
9 2116300145 4S 10E 22 1918 FNL 356 FEL CONGRESS QTR MOBIL OIL CORPORATION BD2 MOBIL OIL CORP SWDOP 1967-11-01 365
10 2116323777 4S 10E 22 1870 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL 4-A MOBIL OIL CORP SWDOP 1962-01-09 1147
11 2116300133 4S 10E 22 1895 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL OIL BD-1 MOBIL OIL CORP SWDOP 1962-01-18 330
12 2116323778 4S 10E 22 1970 FNL 12 FEL CONGRESS SECTION SOCONY-MOBIL OIL 4-B MOBIL OIL CORP SWDOP 1962-01-24 1162
13 2116300146 4S 10E 22 561 FNL 342 FEL CONGRESS QTR FEE BD-1 MARATHON PIPELINE CO Brine Disposal [12/12/1968 3745
14 2116327161 4S 10E 22 525 FNL 629 FEL CONGRESS QTR MARATHON OIL LPG 2 MARATHON PIPELINE CO GSTG 1968-03-12 1154
15 2116328435 4S 10E 22 1580 FSL 204 FEL CONGRESS SECTION MARATHON OIL CO BR-1 MARATHON PIPELINE CO GSTG 1971-07-08 1150
16 2116327162 4S 10E 22 781 FNL 341 FEL CONGRESS QTR MARATHON OIL LPG 4 MARATHON PIPELINE CO GSTG 1968-02-14 1154
17 2116331007 4S 10E 22 1186 FNL 670 FEL CONGRESS QTR MARATHON OIL COMPANY BR BR-2 MARATHON PIPELINE CO AB-LOC
18 2116327980 4S 10E 22 781 FNL 1314 FEL CONGRESS QTR MARATHON OIL LPG 6 MARATHON PIPELINE CO GSTG 1970-05-27 1165
19 2116332882 4S 10E 22 1165 FNL 709 FEL CONGRESS QTR MARATHON OIL CO 2 MARATHON PIPELINE CO GSTG 1979-07-11 1158
20 2116332883 4S 10E 22 1135 FNL 1158 FEL CONGRESS QTR MARATHON OIL CO BR-3 MARATHON PIPELINE CO GSTG 1979-06-13 1130
21 2116327528 4S 10E 22 785 FNL 823 FEL CONGRESS QTR FEE 5 MARATHON PIPELINE CO GSTG 1969-01-31 1155
22 2116357361 4S 10E 22 990 FSL 1070 FEL CONGRESS SECTION WOODHAVEN WELL 3 MARATHON PIPELINE CO D&A 2005-12-01 1244
23 21163004199 4S 10E 35 W.E. ELLIS 1 W E ELLIS D&A 4/11/1927 3055

Note:

D&A = Dry and Abandoned
AB-LOC = Abandoned Location
GSTG - Liquified Petroleum Ga

s Storage - Active

SWDOP - Gas Storage - Plugging Approved




TABLE A-2

FRESHWATER WELLS WITHIN 2-MILE AREA OF REVIEW
BUCKEYE TERMINAL, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

DEPTH

WELLID USE OWNER NAME COUNTY (feet) DATE SECTION [ TOWNSHIP| RANGE EASTING | NORTHING
82000001604 OTHER |MARATHON OIL* Wayne 1156 5/3/68 22 04S 10E -83.226748| 42.13917558
82000001605 OTHER |SOCONY MOBIL OIL CO. Wayne 1162 11/18/61 22 04S 10E 42.136549| -83.2285466
82000001606( OTHER |MOBIL OIL CO. Wayne 365 11/14/67 22 04S 10E -83.227492| 42.13530271
82000001607 OTHER |MARATHON OIL CO.* Wayne 1155 2/19/69 22 04S 10E -83.229152| 42.13851764
82000001608 OTHER |SOCONY MOBIL OIL CO. Wayne 1158 12/22/61 22 04s 10E 42.136654| -83.2265824
82000001609 OTHER [MARATHON OIL CO.* Wayne 1153 3/7/68 22 04S 10E -83.227232| 42.13866968
82000001610 OTHER |SOCONY MOBIL OIL CO. Wayne 1149 1/3/62 22 04S 10E 42.136247| -83.2264726
82000001611 OTHER |MARATHON OIL CO.* Wayne 1142 4/18/72 22 04S 10E -83.226853| 42.13621126
NOTES:

Source: Michigan Department of Environmental Quality - Wellogic Systems

Datum: NAD27
* - Cavern Well
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B. MAPS OF WELLS (AREA OF REVIEW)

B.1 MAPS

Figure B-1 was prepared using a compilation of USGS 7 % minute series topographic quadrangle maps: Flat Rock NE, MI;
Wyandotte, MI, ON; Flat Rock, MI; and Rockwood, MI. This figure shows the proposed injection well locations, the property
boundary, the AOR for the proposed injection wells, surface features, and one listed Hazardous Waste Treatment, Storage,
or Disposal Facilities (TSDF) (see Attachment B.3). There are no known faults within the AOR.

Figure B-2 illustrates the property boundary, the AOR boundary, freshwater and non-freshwater penetrations, and cross
section line locations for regional cross sections provided in Attachment F,

B.2 ADJACENT LANDOWNERS

Table B-1 is a list of property landowners that are within % mile radius of the proposed injection well locations (Figure B-3).

B.3 HAZARDOUS WASTE TREATMENT, STORAGE, OR
DISPOSAL FACILITIES (TSDF)

A search of the TSDF in the vicinity of the Woodhaven Terminal was conducting using the EPA Enforcement and Compliance
History Online Facility Search (2017). One TSDF is located within the AOR as shown on Figure B-1:
1 Solutia Inc. (RCRA ID: MID009708678)

5045 W. Jefferson Ave.

Trenton, MI

Current Compliance Status: Noncompliance

Designation: Conditionally Exempt Small Quantity Generator (CESQG)

B.4 PROTOCOL FOR IDENTIFYING WELLS

B.4.1 NON-FRESHWATER RECORDS

Records for oil and gas wells in the state of Michigan are maintained by the Mineral Wells Division of the Michigan
Department of Environmental Quality (MDEQ), which is the primary regulatory agency that enforces compliance with oil
and gas rules and regulations. Well permits, completions, and pluggings filed with this agency are maintained by county,
township, range and section number.

Information on non-freshwater wells located in the AOR was reviewed. Well data available from public records within the
AOR for non-freshwater wells are tabulated in Table A-1. Twenty-three (23) non-freshwater wells were identified within the
AOR. The non-freshwater wells include:

— Active liquefied petroleum gas storage - 8 wells;
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—  Gas storage (plugging approved) - 8 wells;

— Brine disposal - 1 well;

— Dry and abandoned - 4 wells; and

— Abandoned locations - 2 wells.

The above wells include active storage caverns near the site formerly operated by Marathon Pipe Line LLC (five storage
caverns, one disposal well, and three brine recovery wells). The storage caverns near the site operated by Phillips Petroleum

Co. (two caverns and one brine disposal well) and Mobil Oil Co. (four caverns and two brine disposal wells) were previously
operated, but have since been plugged and abandoned. The locations of these wells are indicated on Figure B-2.

Cross section are provided in Figures F-4 and F-5 in Attachment F. As demonstrated in Attachment C, no corrective action is
necessary for this site.

B.4.2 FRESHWATER RECORDS

Water well records available for the State of Michigan are maintained by the MDEQ - Water Bureau. The filing system used
is referenced by section, township, and range. Well data available from public records for freshwater wells within the AOR
are tabulated in Table A-2. Eight freshwater wells are listed and indicated on Figure B-2.

B.4.3 PUBLIC WATER

The City of Woodhaven sources its drinking water from the Detroit River, within the Lake St. Clair, Clinton River, Detroit
River, Rouge River, Ecorse River watersheds in the U.S. and parts of the Thames River, Little River, Turkey Creek and
Sydenham watersheds in Canada. The river is located approximately 3.5 miles east of the facility.
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10.

11.

TABLE B-1

ADJACENT LANDOWNERS LIST
BUCKEYE TERMINALS, LLC
WOODHAVEN TERMINAL
WAYNE COUNTY, MICHIGAN

BUCKEYE TERMINAL, LLC
20089 WEST ROAD
WOODHAVEN, MI 48183

FORD MOTOR CO- TAX DEPT.
VAN HORN
WOODHAVEN, M| 48183

WOLVERNINE PROPERTIES
WEST ROAD
WOODHAVEN, MI 48183

WORLD OF BEER
20970 WEST ROAD
WOODHAVEN, MI 48183

BAGGER DAVES BURGER
20980 WEST ROAD
WOODHAVEN, M| 48183

TST EXPEDITED SERVICES
20985 WEST ROAD
WOODHAVEN, MI 48183

WOODHAVEN VILLAGE SQUARE
23420 ALLEN ROAD
WOODHAVEN, MI 48183

MCINERNEY'S WOODHAVEN CHRYSLER
23940 ALLEN ROAD
WOODHAVEN, MI 48183

BUCKEYE PIPE LINE CO.
24002 ALLEN ROAD
WOODHAVEN, MI 48183

MARATHON ASHLAND PETROLEUM CO.

24400 ALLEN ROAD
WOODHAVEN, M| 48183

MEUER INC.
22600 ALLEN ROAD
WOODHAVEN, M| 48183

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

CITY OF WOODHAVEN
21869 WEST ROAD
WOODHAVEN, M| 48183

FORD MOTOR CO. - TAX DEPT.
24189 ALLEN ROAD
WOODHAVEN, M| 48183

ALLEN WOOD PROPERTIES
23979 ALLEN ROAD
WOODHAVEN, M| 48183

MORETTI LAND CO.
23933 ALLEN ROAD
WOODHAVEN, M| 48183

MORETTI FOUNDATION
23933 ALLEN ROAD
WOODHAVEN, M| 48183

DBT PROPERTIES LLC
23901 ALLEN ROAD
WOODHAVEN, M| 48183

MARATHON ASHLAND PETROLEUM

ALLEN ROAD
WOODHAVEN, M| 48183

RODGERS HOLDINGS LLC
23755 ALLEN RD
WOODHAVEN, M| 48183

FORD MOTOR COMPANY-TAX DEPT

ALLEN RD
WOODHAVEN, Ml 48183

FLYING J, IHOP AND SUBWAY
21055 WEST ROAD
WOODHAVEN, MI 48183
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C. CORRECTIVE ACTION PLAN AND WELL
DATA

The AOR, as discussed in Attachment A, is set at a minimum fixed radius of 2-miles for non-hazardous Class 1 wells as they
also fall within the facility boundary and will be used to dispose of the brine waste. Well data available from public records
within the AOR are tabulated in Table A-1 (non-freshwater) and Table A-2 (freshwater). Twenty-three (23) non-freshwater
wells and eight freshwater wells were identified within the AOR, all penetrating the Salina B Evaporite Unit (Table A-1).
Surrounding wells, with the exception of shallow monitoring wells and borings, are shown on the map provided in
Attachment B,

No wells appear to have been improperly completed or plugged and abandoned that might act to transmit fluids into the
lowermost underground source of drinking water (USDW). In addition, hydraulic gradient of the USDW, and the
potentiometric surface is not anticipated to be affected or altered as a result of solution mining activities, Well records are
included in Appendix A. Therefore, no corrective action is necessary for this site.
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D. MAPS AND CROSS SECTIONS OF
USDWS

Figure D-1 illustrates a stratigraphic column for Michigan (MDEQ, 2000). Figure D-2 illustrates regional cross sections across
Wayne County showing the sedimentary rocks below the glacial overburden discussed further below.,

D.1 DOMESTIC WATER USE

The aquifer most commonly used for domestic water is generally found in the glacial drift zone (Figure D-2). In Wayne
County, the glacial deposits range in thickness from 20 to 400 feet (Mozola, 1969). In the vicinity of the site, this zone is
estimated to be 70 feet thick. The glacial drift zone in the Detroit area occurs under both water table and artesian conditions.
It is composed of irregular beds of sand, silt, gravel, and clay (Wisler et al., 1952). Groundwater flow is generally in the east
to southeast direction, toward the Michigan River (Gillespie and Dumouchelle, 1988). Based on the February 2005 Wellogic
database, approximately 67 percent of the wells in Wayne County produce water from this zone (USGS, 2007). See additional
information in Section B.4.3 concerning Public Water.

D.2 LOWERMOST USDW

An Underground Source of Drinking Water (USDW) is defined as an aquifer or its portion which either supplies any public
water system or contains a sufficient quantity of groundwater to supply a public water system. Potential USDWs are aquifers
that can yield producible quantities of water that have a total dissolved solids (TDS) concentration less than 10,000 milligram
per liter (mg/L). If an aquifer is not currently supplying drinking water for human consumption, it must contain fewer than
10,000 mg/L TDS and not be an exempted aquifer to be considered a USDW.

The base of the USDW within the AOR, based on logs of wells within the vicinity of the site, is estimated to be at 350 feet
below ground surface (bgs) at the base of the Sylvania Sand. This is illustrated on Figure D-2 and on cross sections in
Attachment F. Underlying the USDW is approximately 590 feet of limestone, dolomite, and salt formations protecting the
USDW from the proposed interval to be used for storage (discussed further in Attachment F).

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page D-1



List of Figures in Attachment D

Figure D-1 Stratigraphic Column of Michigan

Figure D-2 Regional Cross Sections of Sedimentary Formations in Wayne County

CLASS IIl AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017

BUCKEYE TERMINALS, LLC Page D-2



Geaologic
momenclature

m
o

Southeastern
Minnesota

Bocified frem Dedin and
Wessdvwand, 1084

Wil od From Haovick ond
Srelnhilbes, 1973,1078,
o Moy, 1984

Wissonsin

Medliad fromm
Kammares, 1083

Michigan

Mot fiad fram WWestern
Michigan Uatveraity, 1001

Hydrogeologic
nomeanclature
used in this chapter

Quaternary
and
late Tertiary

Undiffere ntiated
drift aquifer

Sand and gravel
squifer

Sand and gravel
aguifer

Lacusirine sand

flund al deposits

Cupnwash and glacio-

Till

Cretaceous

Confining wnit

‘Conlining unit

Cretacenus acuiter

Cregacemous aou fes

Jurassiz

Mesozoic | Cenczoic

Pennsylvanian

Mississippian

Dewonian

Pennsykvanian
confining unit

Mississippian
aquiter

Devonian
confining unit

Ried bids
canfining unit

Grand River-
Saginav aguifer

confining unit

Bayport=-Michigan

Limestone

Marshalbl aguifar

Coldvater Shale
sanfining unit

Antrime Shake

Trawerse

Devonian
aguifer

far

Lam 8 qui

Devonian
anuifer

i

Devonian
acquifer

aguifer

Confining unit

Rcger Gity—
Druncées acquifen

is
-1 aquifer

Silurian

Faleozoie

Upper carbonate aquifer

jurian-Dewon

Silurian
aquifer

5

Silurian
agquiter

Silurian=Devonian aquifer

j Confining

umit

Engadine—
Manisticpum=Burmit
Blufl aguifer

Silurian-Devonian aquifﬁr

Confining

Credovician

Maguoketa Shale

Gonfining unit

Maguoketa Shake
confining umit

unit

Dolomite
and
limestone

Shalo and
dolomite

and
Galena Dolamin

falena Doioml e

Diecorah-Platieville
Glemweood
wonfining umit

Confinimg unit

Galena~Plattoville
oauifer

Glenweood
eonfining uniz

Trentan-
Black River
aquifer

Qolemite

Shaly
dalomite

Baszal 51, Peter
conflnlng unlt

Gt. Peter
aquifer

St Pater
aguifer

Cenfining
wnit

Sandstone

Prairie du Chien—
Jordan aquifer

Confining urit

Jardan aquifer®

CHMHIM—[..IIFHE if
er

Prairie du Chien—
Jordan aguifer

SL. Lawrence—
Francenia
confining unit

Confining umit

Sr. Lawrnense—
Frameonia
confiming wnit

Iranten-Galasville
Bquifer

Iranten—Calegvilla
a uifer

Irenten—Calesvilla
aquifer

Eau Claire
confining unit

Cambrian-Ordovisian aguifer

Eau Claire
confining unit

Eau Claire
confining unit

Precam brian

iiddle Pratarozois

Moumt Simon-
Hinckley aquifer

Migunk Simoe
aquifar

Dresbach aguifer,

Mounit Simon
aquifier

£
=1
g
y
-}
8
&
&

Prairie du Chien
aquifar

Trempealeau
aguifer

Muniaing
agiiifar

Dolomite
antd
sandstons

Daslermite amd
fine-grained
sandstone

Carnbrrian-Ordovician aquifer

Crystalline
rocks

Lake Superior
Sandstone

Sandstome

Sandstome

Crystalline
rocks

Crystalline
rocks

Jacobsville
‘Sandstane

Sandstone

Crystalline
rocks

Crystalline
rocks

FPROREE

W RO RSP Al N B

AlinArEain and

“Najor aquifar only i she Lovsr Peninsula of Midnigan.
W 30 aguiar only i Southeastem Minnesota,

“nciucies lovear pait of the Pradde da Chien Group and the Jordan Sandstone..
W aje aguiar imely des 1k Hineldey Samdetone of Precsrmbeisn age in sowthossien Mirnesola,
“ajor aquifar anly inpart of ihe Upper Poningula of Michigan,

Figul"e 8. The numerous aguffers and confining units that

have been named in the four

lales of Segment 8 are grouped

info the sequence of hydrogeologic units showwn in the column

on the right. The gray area represents missing rocks.

\\\I)

STRATIGRAPHIC COLUMN OF MICHIGAN

|Drcwn: wDD |Checked: GM  |Date: 05/24/2017 | Scale:

WSP USA Inc.

16200 Park Row Ste. 200
Houston, TX 77084
TEL: (281) 589-5900

BUCKEYE
WAYNE COUNTY, MICHIGAN

Job No. 192065A

Figure No. D-1

Design:




WS I ) ‘ BUCKEYE
Houston, TX 77084 WAYNE COUNTY, MICHIGAN

TEL: (281) 589-5900

REGIONAL CROSS SECTIONS OF SEDIMENTARY Job No. 192065A

FORMATIONS IN WAYNE COUNTY

Design: WDD Date: 06/01/2017 Drawing No. D-2




E. DOES NOT APPLY TO CLASS Ill WELLS

CLASS Il AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page E-1



F. MAPS AND CROSS SECTIONS OF
GEOLOGIC STRUCTURE OF AREA

F.1 REGIONAL GEOLOGY

The site is located in the southeastern part of the Michigan Basin and the Algonquin Arch (Figure F-1). The Precambrian
basement rock in this area is part of the Grenville Province. The basin was filled with sedimentary layers dipping and
thickening inward toward the center of the basin. In addition to including most of the state of Michigan, the basin includes
parts of Wisconsin, Illinois, Indiana, Ohio, and Ontario, Canada. A general regional cross section of the Michigan Basin from
Lake Michigan to Lake Erie is provided in Figure F-2. Formations outcropping along the margins of the basin are the older
rocks which are overlain by younger formations toward the center of the basin. The basin structure originated by slow
tectonic movements within the crust.

Sedimentary rocks predominately deposited during the Paleozoic Era form the stratigraphy of the region. Figure F-3
illustrates the stratigraphy of Michigan. The general lithology consists of sandstone in basal Mt. Simon and Eau Claire
Formations overlain by dolomite, limestone, and shale up to the Salina Group, which consists of dolomite, anhydrites and
interbedded salts. Overlying the Salina Group are Devonian aged dolomites, sandstones, and limestones.

F.2 LOCAL GEOLOGY

The local geologic information for the site was determined based on the construction of cross sections from West to East
and North to South across the area (Figure F-4 and Figure F-5). Data from open hole logging was used to provide a generalized
site geology.

The deepest formation observed in the area is the Precambrian granite of the basement rock of the Central Stable Region or
Canadian Shield. Overlying the granite, as seen in the nearby Marathon Pipe Line LLC BD-1 (API 21163001468000) is the
Granite Wash at 3,745 feet KB, The Granite Wash is composed of eroded granitic materials.

The Eau Claire Formation and Mt. Simon Sandstone unconformably overlie the Granite Wash. The Mt. Simon Sandstone is
characterized as having sub-rounded to rounded quartz grains, grading from medium to very coarse grains. The sandstone
is observed to thicken southward. The base of the unit contains a higher content of feldspar grains. Figure F-6 and Figure
F-7 illustrate the thickness and structure of the Mt. Simon across Michigan. The Mt. Simon interfingers with the Eau Claire
Formation which consists of a basal sandstone that is commonly included in the Mt. Simon. The upper section consists of
thinly bedded dolomite and siltstone. Figure F-8 illustrates the structure of the Eau Claire (EPA, 1981). These combined sands
are further discussed in Attachment F.4,

The Trenton/Black River Group overlies the Eau Claire. The limestone is estimated to be 1,090 feet thick at the site and is
observed to be a sequence of dense, brown to gray, micritic limestone. The formation includes widespread cherty zones. The
Trenton Group (Figure F-9) has been dolomitized in some areas.

The Utica Shale overlies the Trenton Group and is estimated to be 340 feet thick in this area (Figure F-10). The shale consists
of a hard, dark gray to greenish-black, calcareous shale that is homogeneous. A distinctive contact exists between the
Trenton and Utica Shale, unlike the gradational contact with the overlying Cincinnatian Series (EPA, 1981).

The Cincinnatian Series, overlying the Utica Shale, consists of a sequence of interbedded shales and carbonates that is
estimated to be 350 feet thick in the vicinity of the site.
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The Clinton Shale is considered part of the Middle Silurian age deposits (Niagaran Series) situated between the Cincinnatian
and the Upper Niagaran Series. This deposit is composed of interbedded shale and dolomite. The Niagaran Series of the
Middle Silurian overlies the Clinton Shale in this area (Figure F-11). This series includes basal dolomitic shale (Clinton Shale)
and consists of mostly dolomites in the outcrop areas. The Niagaran is estimated to be 390 feet thick in this area.

The Salina Group of the upper Silurian overlies the Niagaran. The Salina Group is a thick sequence of anhydrite, salt and
shale in the basin. The Salina is estimated to be 640 feet thick in the area and includes a sequence of evaporite units starting
at the base of the foundation with the A-1 Carbonate (Figure F-12 through Figure F-15). Multiple Silurian-aged, salt-bearing
deposits occur within the basin; however, only the B Evaporite (salt) unit of the Salina Group underlies the area of this study
with suitable thickness for storage cavern development (Figure F-3).

The Bass Island Formation overlies the Salina Group and consists of fine-grained cherty dolomite. Figure F-16 illustrates the
thickness of this formation across Michigan.

The Bois Blanc overlying the Bass Island Formation may be present at the site. The formation is cherty limestone with some
dolomite, The Sylvania Sandstone overlies the Bois Blanc Formation and consists of well-rounded and sorted, fine to medium
quartz grains. The combined lithofacies thickness of the Bois Blanc and Sylvania is illustrated on Figure F-17.

The Detroit River Formation, consisting of limestone with chert, anhydrite and gypsum, typically overlies the Sylvania
Sandstone; however, it is not anticipated to be observed at the site. Instead, the Dundee Formation is expected to overlie the
Sylvania Sandstone in this area. The Dundee Formation is an alternating sequence of shales and limestones, often combined
with the Traverse Group. Figure F-18 and Figure F-19 illustrate the thickness of the lithofacies and the structure of the
Dundee Formation,

The upper 70 feet at the site consists of the overlying glacial drift. The drift consists of clay and silt in this area (EPA, 1981).

F.3 SOLUTION MINING

The cavern wells will be installed in the B Evaporite unit of the Salina Group (Figure F-15). The B Evaporaite is comprised of
up to 450 feet of salt and an upper unit of up to 80 feet of shale, dolomite, and anhydrite. The unit is thickest in the basin
and thins toward the north. The unit is considered an aquiclude, lacking permeability and porosity (EPA, 1981). As a result
of the unit’s geologic characteristics, it is considered ideal for storage.

F.4 STRUCTURE AND SEISMIC ACTIVITY

Figure F-20 indicates the lack of seismic risk in the area. In addition, the cross sections provided as Figures F-4 and F-5 do
not indicate faulting in the area. The U.S. Geological Survey Earthquake Data Base (National Earthquake Information Center)
was used to locate any significant earthquake events occurring within 100 miles of the Woodhaven Terminal. Twelve (12)
earthquake events were recorded within the 100 mile search radius (Figure F-21). The closest earthquake to occur near the
site was approximately 8 miles away on the Canadian side of Lake Erie. The event was a magnitude 2.5 on March 2010 at a
depth of 18 km (11.2 miles) (USGS, 2017).

The lack of seismic activity coupled with the lack of faulting within the vicinity of the site reinforces the choice of this site
for a brine disposal wells.
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H. OPERATING DATA

H.1 CAVERN WELLS

The four proposed wells and any future wells will be solution mined to create salt cavern space for future liquefied petroleum
gas (LPG) storage. The underground solution mined salt caverns will be created by injecting fresh water into the well
(completed in the B Evaporate Unit of the Salina Group) and producing brine generated from the solution mining process.
The brine will be disposed of via US EPA UIC Class I brine disposal wells (applied for with a separate permit application).
Diesel will be injected into the well’s outer annulus, as is typical with this type of well application, to establish and maintain
a diesel-brine interface as a buffer between the final cemented casing string (production casing shoe) and the solution
mining process, and to also control the shape of the cavern as it is developed.

The open-hole interval across the B Evaporate Unit of the Salina Group is accessed by the well with three casing strings; the
inner hanging string (5 %” 0.D.), the outer hanging string (8 5/8"), and the production casing (13 3/8”). The caverns will be
developed with two modes of leaching; direct leaching and reverse leaching, During direct leaching, fresh water is injected
into the inner hanging string and brine is returned from the outer hanging string at approximately equal rates. In reverse
leaching, fresh water is injected into the outer hanging string and brine is returned from the inner hanging string. A diesel
pad is maintained below the production casing in both scenarios. The two modes of leaching are used to control the cavern
shape.

The following proposed fresh water injection operating data applies to each well:
Maximum Daily Rate - 1,800,000 gallons per day (gpd) (1250 gallons per minute [gpm]) per well
Average Daily Rate - 1,440,000 gpd (1000 gpm) per well
Outer Annulus (13 3/8” by 8 5/8”) Fluid - Diesel

Injection Fluid - Fresh water produced from water wells or the Detroit River
Based on the following calculations, the requested maximum surface injection pressure (MASIP) for fresh water is as follows:

[(0.80 pound per square inch per foot [psi/ft] - (0.433 psi/ft x specific gravity)) x depth] - 14.7 pounds per square inch gauge
(psig)

[(0.80 psi/ft - (0.433 psi/ft x 1.00)) x 1,015 ft] - 14.7 psi = 357 psig
Where: Specific Gravity = 1.00
Production Casing Setting Depth = 1,015 feet
Fracture Gradient > 0.80 psi/ft

Maximum Surface Injection Pressure (MASIP) = 357 psig

Average Surface Injection Pressure = 240 psig

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page H-1



H.2 BRINE DISPOSAL

Brine waste water will be injected into 5 onsite injection wells permitted under a separate application. The proposed
injectate will consist of brine from the solution mining of the Salina Formation to create storage caverns. The specific gravity
of the brine is expected to range from 1.00 to 1.21. The injectate pH will be approximately 7.24 at 70 F

The estimated average injection rate is: 165 gpm for each well.

The estimated average injection volume is: 7,128,000 gallons per month (30 days)
The requested maximum injection rate is: 215 gpm

The requested maximum injection volume is: 9,288,000 gallons per month (30 days)

The estimated average injection rate is based on measured injection rates in nearby wells injecting into the Mt. Simon
Formation.

H.3 WASTE ANALYSIS

An estimation of wastewater concentrations based on typical brine waste is provided in Table H-1 The Waste Analysis Plan
is provided in the Class I permit application.

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
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List of Tables in Attachment H

Table H-1 Estimated Wastestream Analysis for Proposed Monitored Parameters
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Table H-1

Estimated Wastestream Analysis for Proposed Monitored Parameters

PARAMETER UNITS READING
7.24
ohm-meter 0.046

°F

70

193,000

mg/L 2,989
mg/L ND<1
mg/L ND <10
mg/L 150

mg/L 112,500
mg/L 1,940
mg/L 199
mg/L ND<1
mg/L ND<1

CLASS Il AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4
Project No. 192065A
BUCKEYE TERMINALS, LLC

WSP USA
December 2017
Page H-4



. FORMATION TESTING PROGRAM

The formation testing program is further discussed in Attachment L (Appendix B).

1 PROCEDURES TO VERIFY DEPTH OF THE LOWERMOST
USDW, IF NEEDED

The base of the USDW within the AOR is estimated to be at 350 feet bgs at the base of the Sylvania Sand. The base of the
USDW will be verified in the field by the onsite mudlogger.

At each proposed well, the surface hole will drilled to 470 feet (120 feet below the base of the USDW) to allow for geophysical
logging to be conducted across the base of the USDW. The logging to be conducted is discussed further in Attachment L. The
resistivity of the formation water will be calculated using the resistivity and porosity values recorded on the logs.

No open-hole testing is planned to sample the lowermost USDW during the installation of the cavern wells.

.2 COLLECTION AND ANALYSIS OF CORES

Coring of the well(s) is discussed further in Attachment L. Full-hole cores will be obtained in specific intervals during the
drilling of future wells as needed.

Physical core analysis will include lithologic descriptions. Rock density, porosity, and air permeability will be determined
on selected core samples. In addition, permeability to both waste and brine will be determined on selected plug samples
taken from obtained core. Both horizontal and vertical permeability will be measured. Brine and waste permeability
measurements will be run utilizing methods with a high range of accuracy (10° to 10 md).

Testing for mechanical rock properties will include determinations of Young’s Modulus, Poisson’s Ratio, tensile strength,
and bulk compressibility. Selected samples from each core will be tested. Injectate compatibility testing will be conducted
with fluids and matrix material derived from the injection zone.

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
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J. STIMULATION PROCEDURE

No stimulation will be required for the salt cavern wells.
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K. INJECTION PROCEDURE

K1 CAVERN LEACHING

The cavern leaching program is further discussed in Attachment L.

The cavern solution mining system will be composed of two smaller connected systems: 1) the water injection system; and
2) the brine disposal system. The brine disposal system incorporates solids separation, a booster pump to pressurize the
brine, a fine particle filtration system, brine disposal pumps, a disposal well, and a well annulus monitoring system. This
leaching system will not be a part of the facility until future cavern development starts.

K.2 BRINE WASTE STREAM FLOW

Brine will be injected into the brine disposal wells with multiple, variable speed positive displacement injection pumps
connected in parallel. A sample tap will be located on the injectate flow line before the injection pumps. Figure K-1 provides
a simplified schematic diagram showing the flow of the injectate through storage, filtration and pumps to the injection well.

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
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List of Figures in Attachment K

Figure K-1 Schematic Diagram of Injectate Flow
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L. CONSTRUCTION PROCEDURES

These new Class 111 wells will be cased and cemented to prevent the migration of fluids into or between underground sources
of drinking water. The casing and cement used in the construction of each newly drilled well are designed for the life
expectancy of the well.

L1 CAVERN LEACHING

The cavern well construction configuration during leaching is provided in Attachment M (Figure M-1). The well is estimated
to take approximately 240 leaching days and 289 total days (9% months) to leach a single cavern at a rate of 500 gpm (Table
L-1). This leaching duration assumes 49 days (6 to 7 weeks) for interventions (e.g., workovers to change hanging string
depths and sonar surveys) and system downtime. During development, it is likely that a single cavern will be leached (e.g.,
after the first two caverns have been leached). In this case, it is possible to leach a single cavern at a maximum rate of 750
gpm (Table L-1).

L2 CAVERN WELL CONSTRUCTION PROCEDURES

The target storage interval is the B Evaporite Unit of the Salina Group (approximately 940 to 1,150 feet bgs). The initial
design maximum cavern diameter is 250 feet. The Bois Blank, Bass Island, and Salina Group (units overlying B Evaporate
Unit) constitute the confining zone for the solution mining well (approximately 350 to 940 feet bgs). The target combined
cavern volume is approximately 1,000,000 bbls. Preliminary solution-mining simulations indicate a final cavern volume of
about 315,000 bbls given a salt thickness of 140 feet. The planned roof for the storage cavern is 30 feet below the top of salt.

The construction procedures discussed in the drilling program Buckeye Woodhaven cavern wells is included as Appendix B.
The proposed casing program during the leaching procedures is show in Figure L-1 and the proposed well construction
schematic is included in Attachment M. The estimated timetable for drilling, logging, and formation testing is provided on
Table L-2.

Injection wells to be used to dispose of the brine waste will be injecting into the Eau Claire Formation and the Mt. Simon
Sandstone (approximately 3,470 to 3,730 feet bgs). The Utica shale, the Trenton Limestone, and the Trenton/Black River
Dolomite constitute the confining zone (2,060 to 3,470 feet bgs). The construction of these wells is discussed in a separate
permit application.

L.2.1 PROPOSED OPEN-HOLE AND CASED-HOLE LOGS

The proposed logging program is detailed in Appendix B. Multiple logging runs in the open hole may be required to evaluate
the potential intervals available for injection.

The well(s) will be tested to demonstrate mechanical integrity as required by the guidelines of Region 5.

All tests will be conducted according to the most current edition of EPA Region 5 guidelines for mechanical integrity testing.

L.2.2 PROPOSED MUD PROGRAM

The proposed mud program is discussed in Appendix B.
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List of Tables in Attachment L

Table L-1 Leaching Program

Table L-2 Estimated Timetable for Field Operations (Drilling, Logging, and Testing)
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Table L-1 Leaching Program

OPEN FLOW BLANKET INJECTION

MINING VOLUME RATE DEPTH DEPTH PRODUCTION INSOLUBLE
DAYS VARRELS (GPM) (FT) (FT) DEPTH (FT) DEPTH (FT)
500 GPM Fresh Water Injection Rate
40 14,000 200 1,070 1,040 1,070 1,112
80 51,000 500 1,045 1,040 1,070 1,106
120 110,000 500 1,040 1,070 1,101 1,102
160 177,000 500 1,035 1,070 1,096 1,098
200 245,000 500 1,035 1,070 1,091 1,095
240 315,000 500 1,030 1,070 1,086 1,093
750 GPM Fresh Water Injection Rate
35 12,000 200 1,070 1,040 1,070 1,113
70 50,000 750 1,045 1,040 1,070 1,107
106 114,000 750 1,040 1,070 1,101 1,102
142 189,000 750 1,035 1,070 1,096 1,098
178 269,000 750 1,035 1,070 1,091 1,095
210 336,000 750 1,030 1,070 1,086 1,093
Notes:

gpm - gallons per minute

FT - feet
CLASS 11l AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA

Project No. 192065A
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Table L-2 Estimated Timetable for Field Operations (Drilling, Logging, and Testing)

Week | 1 2 3 4 5 6 7 8 9 10 11 12

Days | 7 14 | 21 28 | 35 | 42 | 49 | 56 | 63 70 | 77 | 84

Task

Build Location, Drive Conductor
1 | and Rig Up

Drill, Log, Case and Cement
Surface Casing to 420' (20"

2 | Casing 26" Hole)

Drill, Log Case and Cement
Production Casing to 1,015'TVD
/ (13-3/8" Casing in 17-1/2"

3 | Hole)

Drill, Core Salt, Log, to total
depth of 1180'TVD / Run 8-5/8"
4 | Hanging String

5 | Run 5-1/2" Hanging String

6 | Conduct MIT pressure test

NOTES:

TVD - Total Vertical Depth
MD - Measured Depth

MIT - Mechanical Integrity Test

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
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M. CONSTRUCTION DETAILS

M.1 PROPOSED CAVERN WELL CONSTRUCTION

A schematic of the proposed cavern well casing program to be applied to each of the wells, is included as Figure M-1.
Installation and construction of the well(s) is described in Attachment L. The casing sizes were chosen to minimize frictional
losses while leaching at a rate of 500 gpm and withdrawing product at 2,100 gpm (3,000 bph).

M.2 CAVERN ARRANGEMENT

The conceptual cavern arrangement is based on an initial maximum diameter of 250 feet and cavern spacing of 450 feet
which results in an initial cavern-to-cavern separation of 200 feet. Currently 4 cavern wells are proposed.
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List of Figures for Attachment M

Figure M-1 Proposed Casing Program and Stratigraphy - Leaching Operations

Figure M-2 Proposed Wellhead Schematic
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N. CHANGES IN INJECTED FLUID

The B Evaporate Unit of the Salina Group is impermeable and has no native fluid. Therefore, there will be no changes in
pressure or native fluid displacement. A void in the salt formation will be created through the solution mining process of
injecting fresh water into one hanging string and producing brine through the other hanging string. The specific gravity of
the brine produced will range from 1.0 to 1.21 and is a function of the several factors, including the rate of fresh water
injection and the current size of the cavern. Insoluble materials in the salt formation will either settle at the bottom of the
cavern or be filtered at surface.
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O. PLANS FOR WELL FAILURES

In the event a failure occurs to any one of the cavern wells, the well will be shut-in immediately to prevent migration of
fluids into any USDW, See Attachment P, Well Monitoring Program, for description of method used to monitor for well
failure. If it is determined that the well has lost mechanical integrity, the necessary measures will be taken to assess the
cause(s) of lost mechanical integrity, and a work plan for restoring mechanical integrity will be developed and submitted to
the EPA Region 5, for approval. Once regulatory approval has been obtained, the work plan will be implemented to restore
mechanical integrity to the well. When mechanical integrity of the well can be demonstrated to EPA Region 5, regulatory
approval to restore operation will be obtained prior to resuming storage. A final report documenting the well work
performed and mechanical tests run will be prepared and submitted to EPA Region 5.
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P. MONITORING PROGRAM

P.1 INSTURMENTATION AND CONTROLS

Essential processes and process equipment will be provided with monitoring and control instrumentation. Such
instrumentation will enable operators to monitor and control flow rates for fresh water and brine, pressures, temperature,
density and levels in the pond and process equipment.

Considering the close location of almost all process equipment, the instruments will be hard wired to the operator’s PLC and
Human Machine Interface (HMI) display control system in the leach plant control room. Initial discussions for this project
revealed that one or two PLCs used for the leaching and product pumps will be able to integrate with Buckeye’s current
control system, Wireless instrumentation will be considered for remotely located process equipment.

An extensive gas and fire detection and alarm/shutdown systems will be designed and installed for the product-handling
facilities, including product pumps; brine ponds; product storage well; and all areas determined as National Electrical Code
Class 1, Division 2, Groups C and D hazardous locations during the area classification study. All gas and fire detection systems
will be incorporated in the design and PLC/HMI programming for the product-handling facilities.

P.2 WASTE ANALYSIS PLAN

The waste analysis plan is intended for the injection wells to be used for brine disposal and is provided as part of the Class I
permit application.

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page P-1



Q. PLUGGING AND ABANDONMENT PLAN

A completed EPA Plugging and Abandonment Plan (EPA Form 7540-14), including a detailed estimate of plugging and
abandonment costs, has been included as Appendix C. This cost estimate may be used for each of the wells due to the
expected similarity of design and construction. The form was completed by WSP, an independent firm,

The following general closure procedure will be used to permanently plug and abandon the cavern wells, This program is
intended as a guideline for the work, since the actual conditions encountered during the work will dictate the appropriate
action to be taken. Any significant deviation from the proposed program will require prior approval by WSP Project Manager
and Buckeye. Figure Q-1 illustrates the proposed plugging and abandonment for the cavern well(s). The objectives of this
program are:

Run a final sonar survey on the well
Plug and abandon the well

The procedure for plugging and abandonment of the storage well is:
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Bleed down well and flare off any residual product vapors.

WSP job supervisor and contractor personnel arrive at the facility and complete safety orientation,

Move in and rig up workover rig.

Nipple up and function test Blowout Preventer (BOP).

Rig up casing crew and remove the 8-5/8”, 32 Ib/ft, hanging string from the well.
Run 13-3/8” 61 Ib/ft casing scraper from surface to 1015’

Rig up wireline and pressure control equipment.

Make a gauge run.

Run sonar survey.

Set cast iron bridge plug at 1000’

Perforate the 13-3/8” casing from 980-985" with 4 shots/ft at 90° phasing.
Note: Watch for return of product that may have been trapped behind casing,
Rig down wireline and pressure control.

Run in hole with work string to 1000’, tag bridge plug and pick up 1’.

Rig up cementing equipment.

Spot a balanced salt saturated cement plug from 1000-600’.

Apply 300 psi at the wellhead for 5 minutes to push cement into perforations. Release pressure.
Pick up work string to 600’.

Cement to surface using freshwater cement.

Pull out of hole.

Wait on cement overnight.

Check top of cement and top off to just below surface if necessary.

Rig down workover rig.

Excavate around the well and cut off the wellhead 2-3’ below grade.

Weld cap on the well and mark with MDEQ permit number.

Backfill the excavation and restore location.

Document P&A using MDEQ Form EQP 7200-08 Record of Well Plugging.
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List of Figures for Attachment Q

Figure Q-1 Proposed Cavern Well Plugging and Abandonment Schematic
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R. NECESSARY RESOURCES

See attached documentation.

By consent of the FOIA requestor, private financial information specific to Buckeye Terminals
LLC, contained on Pages 85-86, have been determined to be not relevant to the information
request, and have been partially redacted.
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BUCKEYE PARTNERS, L.P.

Regional Administrator
United States Environmental Protection Agency

Region 5

77 West Jackson Boulevard
Chicago, IL 60605-3590

One Greenway Plaza
Suite 600

Houston, Texas 77046
Tel (832) 615-8700
Fax (832) 615-8601

I am the chief financial officer of Buckeye Partners, L.P., One Greenway Plaza Ste 600, Houston,
Texas 77046. This letter is in support of this firm’s use of the financial test to demonstrate financial
assurance, as specified in subpart F of 40 CFR part 144.

1. This firm is the owner or operator of the following injection wells for which financial
assurance for plugging and abandonment is demonstrated through the financial test specified in subpart F
of 40 CFR part 144. The current plugging and abandonment cost estimate covered by the test is shown for
each injection well.

Well Name | EPA Identification No. | Address Plugging and Abandonment
Cost Estimate

BDW-1 Permit Pending 20755 West Road, $109,895
Woodhaven, M1, 48483

BDW-2 Permit Pending 20755 West Road, $112,645
Woodhaven, MI, 48483

BDW-3 Permit Pending 20755 West Road, $112,645
Woodhaven, M1, 48483

BDW-4 Permit Pending 20755 West Road, $109,895
Woodhaven, MI, 48483

BDW-5 Permit Pending 20755 West Road, $112,645
Woodhaven, M1, 48483

Cw-1 Permit Pending 20755 West Road, $224,050
Woodhaven, MI, 48483

CW-2 Permit Pending 20755 West Road, $224,050
Woodhaven, MI, 48483

CW-3 Permit Pending 20755 West Road, $224,050
Woodhaven, M1, 48483

CWwW-4 Permit Pending 20755 West Road, $224,050
Woodhaven, MI, 48483

Total: | $1,453,925

2. This firm guarantees, through the corporate guarantee specified in subpart F of 40 CFR part
144, the plugging and abandonment of the following injection wells owned or operated by subsidiaries of
this firm. The current cost estimate for plugging and abandonment so guaranteed is shown for each

injection well:



NOT APPLICABLE

3. In States where EPA is not administering the financial requirements of subpart F of 40 CFR
part 144, this firm, as owner or operator or guarantor, is demonstrating financial assurance for the
plugging and abandonment of the following injection wells through the use of a test equivalent or
substantially equivalent to the financial test specified in subpart F of 40 CFR part 144. The current
plugging and abandonment cost estimate covered by such a test is shown for each injection well:

NOT APPLICABLE

4. This firm is the owner or operator of the following injection wells for which financial
assurance for plugging and abandonment is not demonstrated either to EPA or a State through the
financial test or any other financial assurance mechanism specified in subpart F of 40 CFR part 144 or
equivalent or substantially equivalent State mechanisms. The current plugging and abandonment cost
estimate not covered by such financial assurance is shown for each injection well:

None.

This firm is required to file a Form 10K with the Securities and Exchange Commission (SEC) for the
latest fiscal year.

The fiscal year of this firm ends on December 2017. The figures for the following items marked with an
asterisk are derived from this firm’s independently audited, yearend financial statements for the latest
completed fiscal year, ended 2016.

ALTERNATIVE I

L. (a) Current plugging and abandonment cost

(b) Sum of the company’s financial responsibilities under 40 CFR Parts 264
and 265, Subpart H, currently met using the financial test or corporate
guarantee

(¢) Total of lines a and b

*2. | Total liabilities [if any portion of the plugging and abandonment cost is
included in total liabilities, you may deduct the amount of that portion from
this line and add that amount to lines 3 and 4]

*3. | Tangible net worth

*4. | Net worth

*5. | Current assets

*6. | Current liabilities

*7. | Net working capital [line 5 minus line 6]

*#8. | The sum of net income plus depreciation, depletion and amortization

*9. | Total assets in U.S. (required only if less than 90% of firm’s assets are located
in U.S.)

10. | Is line 3 at least $10 million?
11. [ Is line 3 at least 6 times line 1(¢)?
12. | Is line 7 at least 6 times line 1(¢)?
*13. | Are at least 90% of firm’s assets located in the U.S.? If not, complete line 14
14. | Is line 9 at least 6 times line 1(c)?




15. | Is line 2 divided by line 4 less than 2.0?
16. | Is line 8 divided by line 2 greater than 0.1?
17. | Is line 5 divided by line 6 greater than 1.5?

ALTERNATIVE II - NOT APPLICABLE - Using Alternative I for financials assurance testing

ls

(a) Current plugging and abandonment cost

(b) Sum of the company’s financial responsibilities under 40 CFR Parts 264 and
265, Subpart H, currently met using the financial test or corporate guarantee

(c) Total of lines a and b

2. Current bond rating of most recent issuance of this firm and name of rating
service

3. Date of issuance of bond

4. Date of maturity of bond

*5. | Tangible net worth [if any portion of the plugging and abandonment cost
estimate is included in *‘total liabilities’> on your firm’s financial statements, you
may add the amount of that portion to this line]

*6. | Total assets in U.S. (required only if less than 90% of firm’s assets are located in
U.s.)

Yes | No

7. Is line 5 at least $10 million?

8. Is line 5 at least 6 times line 1(c)?

*9. | Are at least 90% of the firm’s assets located in the U.S.? If not, complete line 10

10. 10. Is line 6 at least 6 times line 1(c)?




I hereby certify that the wording of this letter is identical to the wording specified in 40 CFR 144.70(f) as
such regulations were constituted on the date shown immediately below.

BUCKEYE PARTNERS, L.P.
By Buckeye GP LLC, its sole general partner

KeithE. St.Clair
Executive Vice President & Chief Financial Officer

December 15, 2017



D - Deloitte & Touche LLP
eloitte
® 1111 Bagby Street
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Tel: +1 713-982-2000
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www.deloitte.com

INDEPENDENT ACCOUNTANTS’ REPORT ON APPLYING AGREED-UPON PROCEDURES

The Board of Directors of Buckeye GP LLC and the
Partners of Buckeye Partners, L.P.

We have performed the procedures included in the Code of Federal Regulations (CFR) Title 40, Part
144 Section 63 (40 CFR 144.63) which were agreed to by the Environmental Protection Agency and
Buckeye Partners, L.P., related to Buckeye Partners, L.P.'s compliance with the financial test option as
of December 31, 2016, included in the accompanying letter dated December 15, 2017, from Keith E.
St.Clair of Buckeye Partners, L.P. Buckeye Partners, L.P.'s management is responsible for its
compliance with those requirements. The sufficiency of these procedures is solely the responsibility of
those parties specified in this report. Consequently, we make no representations regarding the
sufficiency of the procedures enumerated below either for the purpose for which this report has been
requested or for any other purpose.

The procedures that we performed and related findings are as follows:

1. We compared the amounts included in items “Total Liabilities”, "Current Assets”, and “Current
Liabilities” under the caption Alternative I in the letter referred to above with the corresponding
amounts in the audited financial statements of Buckeye Partners, L.P. as of and for the year ended
December 31, 2016, on which we have issued our report dated February 24, 2017, and noted that
such amounts were in agreement, after rounding.

2. We recomputed from, or reconciled to, the financial statements referred to in procedure 1 the
information included in items “"Tangible Net Worth”, *Net Worth”, "Net Working Capital”, "The Sum
of Income Plus Depreciation, Depletion and Amortization”, and “Total Assets in U.S.” under the
caption Alternative I in the letter referred to above and noted no differences, after rounding.

This agreed-upon procedures engagement was conducted in accordance with attestation standards
established by the American Institute of Certified Public Accountants. We were not engaged to and did
not conduct an examination or review, the objective of which would be the expression of an opinion or
conclusion, respectively, on compliance with the financial test option in the accompanying letter dated
December 15, 2017. Accordingly, we do not express such an opinion or conclusion. Had we performed
additional procedures, other matters might have come to our attention that would have been reported
to you.

This report is intended solely for the information and use of the board of directors and management of
Buckeye Partners, L.P. and the Environmental Protection Agency and is not intended to be, and should
not be, used by anyone other than the specified parties.

\Qeﬁoiﬁ‘f, ¢ Toucke L

December 15, 2017
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ABOUT US

BUCKEYE PARTNERS, L.P. (NYSE: BPL) is a publicly traded
master limited partnership and owns and operates a diversified network
of integrated assets providing midstream logistic solutions, primarily
consisting of the transportation, storage, and marketing of liquid
petroleum products.

ORGANIZATIONAL OVERVIEW

DOMESTIC PIPELINES & TERMINALS
~6,000 miles of pipeline with ~110 delivery locations
Over 115 liquid petroleum product terminals
~56 million barrels of liquid petroleum product storage capacity
Stable fee-based cash flows derived from throughput volumes, tariffs and terminalling and storage fees
Primarily demand-pull system; limiting impact of supply disruptions
Operates and/or maintains third-party pipelines and performs certain engineering and construction management
services for its customers

GLOBAL MARINE TERMINALS
Seven liquid petroleum product terminals in: the Caribbean, including The Bahamas, St. Lucia and Puerto Rico;
New York Harbor, including Perth Amboy, Port Reading and Raritan Bay; and South Texas
~62 million barrels of liquid petroleum product storage capacity
Deep water capability to handle ULCCs and VLCCs in The Bahamas and St. Lucia
Ship, barge, truck rack, rail and pipeline transportation in the New York Harbor
Condensate splitters and connectivity through truck rack, pipeline, and marine handling capabilities in South Texas
Revenue supported by take or pay contracts
50% equity interest in VTTI B.V., which owns and operates 14 terminals located in key global energy hubs,
including Northwest Europe, the United Arab Emirates and Singapore

MERCHANT SERVICES
Markets liquid petroleum products in areas served by Domestic Pipelines & Terminals and Global Marine Terminals



DEAR UNITHOLDERS:

| AM PLEASED TO REPORT THAT 2016

WAS AN EXCEPTIONAL YEAR for Buckeye and
our unitholders. Our strong financial and operational
performance for the year continues to prove the value of
Buckeye’s culture, growth strategy and diversified asset
base. We successfully completed a number of capital
investment projects across Buckeye as well as executing
on a significant strategic investment in an international
growth platform that | am confident will deliver strong
results to our unitholders. In addition to improving our
position as a global enterprise, we surpassed $1 billion

of Adjusted EBITDA for the first time in our illustrious Clark C. Smith

. Chairman, President and
1 30'year histo ry. Chief Executive Officer
Safely Through the Storm

Buckeye is fully committed to the safety of our employees, contractors and the
communities in which we operate. Our employees were able to demonstrate
that commitment when Hurricane Matthew delivered a direct hit to our
Buckeye Bahamas Hub facility on the Grand Bahama Island in October 2016.
Buckeye’s preparation before the storm and our response and recovery in the
aftermath of the storm were nothing short of outstanding.

Prior to the storm landfall, our teams worked diligently to ensure that all of our
operations were secure and that our facilities were fully prepared for its impact.
Our teams relied on their extensive training and existing safety processes

as they readied for landfall. Through past incidents, Buckeye has repeatedly




demonstrated that this advanced preparation allows us to withstand incidents with minimal impact. Most
importantly, we are happy and thankful to report that all of our employees and their families in Matthew’s
path survived the storm with no injuries.

Financial and Operational Excellence
2016 was an outstanding year for Buckeye as we grew Adjusted EBITDA' by aimost 20 percent to a record
$1.03 billion. This strong performance allowed us to continue to grow distributions to our unitholders
as we declared distributions of $4.875 for the year, representing over four percent growth from the prior year.
All three of our business segments contributed to this record performance. Our Domestic Pipelines &
Terminals segment has grown consistently through the contribution from numerous capital projects that our
commercial and operating teams have successfully delivered. Tariff increases, favorable tariff mix and growing
terminal throughput and storage revenues also contributed to this growth. Global Marine Terminals benefited
from strong storage demand driving higher utilization and storage rates as well as new capital projects that
brought storage capacity back in service. In addition, we completed the build out and are now operating all
assets at our South Texas hub. Merchant Services had a record
year as it benefited from continued discipline in inventory

2016 WAS AN OUTSTANDING management and favorable business conditions. This segment

also contributed a record level of revenues to the Buckeye

YEAR FOR BUCKEYE AS umbrella, fuffilling its mission to drive higher utilization of our
WE GREW ADJUSTED pipeline and terminal assets.

EBITDA BY ALMOST 20 Business Strategy for Growth and Diversification
PERCENT TO A RECORD Buckeye has continually emphasized our goal of diversifying

$1 .03 BI |_|_|ON i our business across new products and services as well
as new geographic locations. We have achieved great success
in executing that strategy. We have invested over $8 billion
since 2010 in strategic acquisitions and high return growth capital projects. We have significantly expanded
our portfolio of domestic terminals. We also entered into the marine terminal business while meeting our
objective of increasing our geographic scale by acquiring terminals in the Caribbean, Corpus Christi, and
New York Harbor as well as our global expansion with the 50% investment in VTTI B.V.

We also diversified our product handling capabilities through the liquid petroleum gas (‘LPG”) storage and
condensate splitter operations in South Texas and propane storage caverns in the Midwest. We created
and significantly expanded our Chicago Complex, adding crude oil and diluent storage and handling along
with propylene, ethanol and other service capabilities across the Complex. We were prudent in executing
this strategy, minimizing investment risk where possible with long-term contracts. We managed our balance
sheet and conservatively financed these investments with an appropriate mix of equity and debt.

The success of this diversification strategy has been demonstrated by the tremendous growth and stability
we have achieved over this time. Our Adjusted EBITDA has increased by almost 170% since embarking on
this strategy in 2010. At the same time, we have also improved our coverage and strengthened our
balance sheet, maintaining our investment grade credit rating while continuing to grow distributions to our
unitholders. Our strategy has allowed us to excel despite the many challenges in the energy markets over
the past 18 to 24 months.



We continue to expect this strategy to drive growth for our unitholders. Importantly, we remain focused on
targeting strategic midstream activities with the appropriate size and scale to be impactful to Buckeye and
its investors. We prefer assets that offer platforms for future growth, driven by favorable macroeconomic
and competitive factors. We look for growth opportunities that meet our objectives of safe and efficient
operations, all within a culture emphasizing accountability and integrity. We focus on assets that offer
fee-based cash flow backed by contracts with creditworthy counterparties as well as minimal commodity
price exposure. Lastly, we look for accretive opportunities meeting our internal cost of capital hurdle rates
that improve coverage and strengthen our balance sheet.

To put it simply, we want to be best in class in the eyes of our customers, the communities we serve, our
regulators and our investors. These are the core principles that we believe differentiate Buckeye and
continue to contribute to our success.

Investing Globally

We announced in 2016 a significant investment in one of the largest independent global marine terminal
businesses in the world. In January 2017, we acquired a 50 percent interest in VTTI B.V., which boasts
approximately 57 million barrels of petroleum product storage across 14 terminals located in 13

countries on five continents. The majority of this capacity is located in key global energy hubs, including
the Amsterdam-Rotterdam-Antwerp hub in Northwest Europe, the Fujairah terminal in the United Arab
Emirates in the Middle East and in Johor, Malaysia near the Port of Singapore. VTTI's terminals offer world-
class storage and marine terminalling services primarily for refined products as well as crude oil and LPGs.

Importantly, we believe this transaction delivers on all of the key objectives of our growth strategy
enumerated above. Our investment establishes for Buckeye an immediate worldwide geographically
diverse presence. VTTI has been a very successful high growth business, growing through both
acquisition in the very fragmented international terminal market as well as greenfield development.
We expect this growth to continue and look forward to working with the outstanding management
teams at both VTTI as well as Vitol, our new partner and one of the world’s largest global traders

of crude and petroleum products.

VTTI terminalfocated in Johor, Malaysia
near the Port of Singapore
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Capitalizing on Opportunities

Buckeye made substantial progress on our Michigan Ohio pipeline and terminal expansion project during
the year. We completed construction and began transportation of product on the first phase of this
project, which provides incremental capacity for our customers to move refined products from advantaged
Midwestern supply sources eastward to the Pittsburgh and other Western Pennsylvania markets. This
project, which is supported by 10-year transportation agreements with major shippers, is expected to
continue to ramp up in early 2017 with the full run-rate contribution being achieved in the second quarter.

We also announced the successful completion of an open season for the second phase of this project. The
second phase is expected to further expand Buckeye’s ability to move competitively priced refined products
from Midwestern refineries to Pittsburgh as well as destinations in central Pennsylvania through the partial
reversal of our Laurel Pipeline. We are proceeding with engineering activities and have initiated the regulatory
approval and permitting process for this project, which we currently plan to complete in late 2018.

In addition, we benefited from a number of capital investment projects that were completed during the year.
We constructed or refurbished significant additional storage capacity across our domestic and international
terminals. We also increased our butane blending and vapor recovery capabilities and completed a number
of additional improvements and debottlenecks across our system during the year that we expect to benefit
us in 2017 and beyond.

Opportunity Set Remains Vast

As we look forward to 2017, we continue to see numerous opportunities as well as business challenges
to execute on our strategy. The pipeline of potential investments, both acquisitions and internal capital
projects, is more robust now than it has ever been. Beyond our Michigan Ohio and VTTI opportunities, we
are continuing to make progress on infrastructure upgrades expected to enhance our competitive positon
among our New York Harbor terminals. We are assessing further opportunities to invest in our Chicago
Complex to support the growing needs of major Midwestern refinery customers. In addition, we announced
recently that we are exploring two pipeline opportunities to move crude oil and natural gas liquids from the
prolific Permian basin. We have received positive feedback from potential shippers on these two greenfield
pipeline construction projects, which would capitalize on our existing infrastructure and rights-of-way in
and around Corpus Christi. | expect to continue to update our unitholders on the progress our commercial
and development teams are making on these very important initiatives.

Finally, we continue to focus on maximizing the performance of our legacy businesses, as we believe our
exceptional employees will continue to deliver safe and strong performance for our unitholders. We look
forward to another outstanding year and | thank you for your investment and your confidence in our ability
to continue to deliver outstanding results.

Clark C. Smith
Chairman, President and Chief Executive Officer

1See definition of Non-GAAP measures and reconciliations to Non-GAAP measures at the end of this report.
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By consent of the FOIA requestor, most of (Pages 96 to 224) the Form 10-K report
containing private financial information specific to Buckeye Terminals LLC, has been
determined to be not relevant to the FOIA request, and have been removed.



S. AQUIFER EXEMPTIONS

This application does not request an aquifer exemption.
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T. EXISTING PERMITS

Buckeye Terminals, LLC holds the permits listed in Table T-1.

Table T-1 Existing EPA Permits for Buckeye Terminals, LLC Woodhaven Terminal

MEDIUM PERMIT TYPE PERMIT ID EXPIRATION DATE
Federal Permits

Air Emissions Inventory System (EIS) EIS #7305611 NA

Waste RCRA - Notification of Waste MIR000039974 NA

Activity

Active Conditionally Exempt Small
Quantity Generator (CESQG)

State Permits

Plan (SWPPP)

Air MDEQ Permit to Install No. 21-14A, State Registration December 7, 2017
Wayne County Number B2158

Water Michigan DEQ, EPA Region 5, CWA, MIG670085 April 2018
National Pollutant Discharge
Elimination System (NPDES)
Certificate of Coverage under
General Permit

Water Stormwater Pollution Prevention MIS320020 April 2018

CLASS 11l AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4

Project No. 192065A
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U. DESCRIPTION OF BUSINESS

Buckeye Terminals, LLC is an affiliate of Buckeye Partners, L.P., a publicly traded master limited partnership that owns and
operates a diversified network of integrated assets providing midstream logistic solutions, primarily consisting of the
transportation, storage, and marketing of liquid petroleum products. Buckeye Terminals, LLC is one of the largest
independent terminalling and storage operators in the United States in terms of capacity available for service. Buckeye
Terminals, LLC, through its affiliates, also uses its service expertise to operate and/or maintain third-party pipelines and
perform certain engineering and construction services for its customers.

Buckeye Terminals, LLC's terminal network comprises more than 120 liquid petroleum products terminals with aggregate
storage capacity of over 115 million barrels across its portfolio of pipelines, inland terminals and an integrated network of
marine terminals located primarily in the East Coast and Gulf Coast regions of the United States and in the Caribbean.

Buckeye Terminals, LLC has 115 active terminals that provide bulk storage and throughput services with respect to liquid
petroleum products and renewable fuels, including ethanol, and have an aggregate storage capacity of over 55 million
barrels. In addition, three of the terminals provide crude oil services, including train loading/unloading, storage and
throughput.

The Woodhaven Terminal located at 20755 West Road, Woodhaven, Michigan, currently uses surface tanks to store gasoline,
diesel fuel, and ethanol. Approximately 990,000 bbls of tank storage is present at the Woodhaven Terminal.

Applicable SIC Code: 4226 Special Warehousing and Storage

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page U-1



V. BIBLIOGRAPHY

— Environmental Protection Agency (EPA) Enforcement and Compliance History Online; Facility Search - Enforcement
and Compliance Data. Retrieved May 19, 2017: https://echo.epa.gov/facilities/facility-search?mediaSelected=all

— EPA, 1981. Hydrogeology for Underground Injection Control in Michigan. EPA - Underground Protection Control
Program.

— Gillespie and Dumouchelle, 1988. Ground-water Flow and Quality Near the Upper Great Lakes Connecting Channels,
Michigan. U.S. Geological Survey (USGS). Water-Resources Investigations Report 88-4232. Retrieved December 2017.
https://pubs.usgs.gov/wri/1988/4232/report.pdf

— Michigan Department of Environmental Quality (MDEQ), 2000. Stratigraphic Nomenclature for Michigan. Geologic
Survey Division and Michigan Basin Geological Society. Retrieved May 22, 2017.
http://www.michigan.gov/documents/deq/2000CHRT_301468_7.PDF

— Mozola, AJ., 1969. Geology for Land and Ground-Water Development in Wayne County, Michigan. State of Michigan
Department of National Resources - Geological Survey. Report of Investigation 3.

— USGS, 2017. Earthquake Catalog. Earthquake Hazards Program. Retrieved May 22, 2017.
https://earthquake.usgs.gov/earthquakes/search/

— USGS, 2007. Summary of Hydrogeologic Conditions by County for the State of Michigan. Open-File Report 2007-1236.

CLASS Ill AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4 WSP USA
Project No. 192065A December 2017
BUCKEYE TERMINALS, LLC Page V-1


https://echo.epa.gov/facilities/facility-search?mediaSelected=all
http://www.michigan.gov/documents/deq/2000CHRT_301468_7.PDF
https://earthquake.usgs.gov/earthquakes/search/

APPENDIX

A WELL RECORDS
(SEE ATTACHMENT C)



L. P, G, (33)
10-4S-10E TD 1316 in Salina "B Salt" (42)
Brownstown Twp. (Wayne Co.) Facility Well

Phillips Petroleun Company
Phillips Petroleum Company No. 1 Permit No. 24850
Drilling Contractor: North Ameriecan Drilling Co. (Rotary)

‘ Location: NW} NE: NE: Section 10, T. 43, R, 10E
487' from North and 1065' from East line of quarter
section .

Elevation: 606 feet above sea level (rot. bush.)

Record by: William.Mantek from core deseripbions submitted by
the company; some formation tops from Schlumberger
Gamma . Ray-Neutron Log (Schj) .

Note: Well was cored continuously from surface to total depth

Thickness Depth

(fest) (feet)
PLEISTOCENE:

Drift:
No record . 70 70

DEVONTAN:
Detroit.River: : .
No Record 172 242

Sylvania:
- No record ] :

Sand, medium to coarse, subrounded to round, clear to
frosted, well sorted, fair to good porosity and permea-
bility, friable 3!

Sand, medium to. coarse, fair sorted, fair porosity and per-
meability with soma very fine Sand; and, Lolomite as pore
infill 1!

Sand, medium to coarse, fair to good sorted porosity and
permeability, clear to white, frosted, fraible, very

8 250

slightly dolomitic . 21
Sand, coarse to very coarse, good sorting porosity and '

permeability, frosted, friable 1!
Sand, medium to coarse, fair sorting porosity and permea-

bility, slightly friable, subrounded to round Ly

Sand, fine to coarse, fair sorting porosity and perméability,
some pore space infilling of Dolomite.-and very fine Sand,

frosted and friable 3!
Sand, fine to medium, some erystalline, friable, fair poro-
sity and permeability 2
Sand, medium to coarse, fair sorting porosity and permea-
bility, subrounded, frosted 6!
Sand, fine to coarse, poor sorting, very poor permeability,
tight 2!
Sand, coarse, subrounded to round, well sorted, friable,
good porosity and permeability 3t
Sand, fine to coarse, fair to good sorting porosity and
permeability, friable 37
Sand, medium fo coarse with some very fine Sand and calci-
tic cement, poor porosity and permesbility 1t

Sand, medium to c¢oarse, subrounded to round, frosted, good
sorting porosity and permeability, friable kL



Page 2

Phillips Petroleum Company :
Philllps Petroleum Company No. 1 * Thilckness

(feet) (fest) .

DEVONIAN:

Syl

vania: (Continued)
Sand, medium; some Dblomite and silica cement, tight teo
very slightly porous 1t

. Sand, medium to coarse, subrounded to round, frosted, good

porosity and permeability, frisble
Sand, fine to coarse, some caleitic cement, falr porosity

and permeability 1!
Sand, fine to medium, fair sorting porosity and permea-
bility, slightly friable 21

Sand, fine to medium, sub angular, caleitiec, shaly, tight 1!

'Sand, fine to medium to coarse, fair to good porosity and

permeability, friable 1t
Sand, coarse, round, good sorting porosity and permeability,
friable 21
Sand, medium to coarse, round, good sorting porosity and
permeability, friable 21
Sand, medium to eoarse, sub round to round, fair sorting :
permeabillty and porosity Ly
Sand, medium to coarse, round, good sorting porosity and
pemeablllty 2!
Sand, medium to coarse, good sorting porosity and pemea-
bility with few small Shale inclusions L3

Sand, medium coarse, good sorting porosity and permeabilityl!
Sand, fine to medium to coarse, poor sorting, fiar to light
porosity and permeability, dolomitic cement, shaly A
Dolomile, finely ecrystalline, light gray, tight 1!
Sand, coarse grained, subrounded, dolomitlie cement, shaly

pyritie, tight 1t
Dolomite, finely ecrystalline, light gray with abundant )

floating fine to medium Sand grains, tight 21
Sand, fine to medium, subrounded, shaly, very dolomitic,

tight 2t
Iolomite, very sandy as 320-322 21
Sand, medium coarse, slightly dolomitie, slightly porous

and permeability 1
Sand, medium subrounded, slightly dolonu.tlc, tight, very

sllghtly porous 1!

Sand, fine to medium, dolom:l.t:l.c, slightly shaly, tight with
1a.rge solution vugs with inner growth of Caleite and pr-
sum erystals

Sand, medium to coarse, subrounded to round, slightly fri-
able_, very slightly dolomltic, fair to good porosity and
permeability 21

Sand, medium to coarse, very slightly dolomltie, very sllghtly
shaly, tight, very slightly porous 3!

Sand, medium to coarse, subrounded, fair sorting porosity

and permeability L
Sand, medium to coarse, subrounded to round, clear to frosted
good sorting porosity and permeability - 5t
Sand, medium to coarse, slightly dolomitic, fair sorting,
fair to good porosity and permeability 1t
Sand, medium to coarse, slightly dolomitic, tight, slightly
porous 31
Dolomite, finely erystalline, buffwgray, very sandy 1t
Chort, white, weathered, soft unconsolidated 3t
Dolomite, finely crystalline, buffegray, very sandy with
nodules of Chert, as above \ 21

Depth

353




Page 3 . l
Phillips Petroleum Company . I
Phillips Petroleum Company No, 1 Thickness Depth

{feet) (feet)

DEVONIAN:
Sylvania: (Continued)

Sand, coarse to very coarse, subangular to subrounded, clear
grains with occasional frosted grains, occasional dark
gray dolomitic Shale inclusions, good porosity and permea~-
bility (some grains are actual quartz crystals) b

Sand, fine to medium, subrounded, very dolomitic, tight 1!

Chert, white-gray; weathered, soft with floating sand grains,
appears "re-worked" 1!

Dolomite, very finely crystalline, tan with fine to medium
grained dolomitic shaly Sand and Chert, as above 21

Dolomite, very finely crystalline, tan with some secondary
Calcite 1! [

Dolomite, very finely crystalline, gray, fossil fragments
(probably brachs) with some "re-worked" sandy Chert 1

Dolomite, very finely crystalline, gray, Sand, fine to mede
ium and weathered Chert 2!

Dolomite, very finely crystalline, buff-gray, very sandy 1!

Sand, medivm to coarse, shaly, pyritie, slightly dolomitie,

fair porosity and pemeability 1!
Sand, coarse, subrounded to round, porous and permeability,
very slightly shaly 1!
Sand, medium to coarse grained, slightly dolomitic, fair to
good porosity and permeability 6!
Sand, medium grained, dolomitic cement, tight, slightly
porous 3¢
Sand, medium to coarse, subrounded, slightly friable, fair
porosity and permeability 1t
Sand, medium to coarse, dolomitic cement, tight - 1!
Sand, medium to coarse, subrounded to round, fair to good .
porosity and permeability 11
Sand, fine to medium grained, dolomitic, tight 2!
Sand, fine to medium, subrounded to round, shale laminations
tight 5t
]

Sand, medium to coarse, shaly, tight
Sand, medium to coarse, subrounded, glassy, slightly dolo=
mitic, few Shale laminations, fair porosity and permeg-

bility 1!
Polomite, finely crystalline, uffwgray, tight 1t
Sand, medium to coarse, dolomitic, shaly, pyritic, tight 1°
Sand. fine to medium, tight, to slightly porous 3!
Sand, coarse, subrounded, friable, good porosity and permea-

bility 2!
Sand, medium to coarse, subrounded, tight to slightly por-

 ous and permeability 1

Sand, fine to very coarse, poor sorted, tight, very sligh‘b.ly
porous and pemmeability
Sand, medium to coarse, dolomitic cement, tight, very slightly
" porous andpermeability 3!
Inlomite, very finely crystalline, tan with nodules of white,
soft, res~worked Chert 3¢t
Same, with some coarse dolomitic Sand, tight L1
Sand, fine to medium, slightly dolomitic, poor porosity and
permeability 1
Sand, coarse, sub angular (mostly quar'bz erystals) fair poro-
s:‘l.ty and permeability .
Sand, medium to coarsa (mostly clear quartz orystals) very
s1ightly dolomitle, tight 67 415

(173)
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Phillips Petroleum Company :
Phillips Petroleum Company No. 1 Thickness Depth

(feet) (feet)

DEVONIAN: (Continued)
Bols Blanc: ‘
"~ Chert, white, chalky, re-worked, with some Caleite filled
fractures, some Dolomite, finely crystalline, gray (Bois
Blanc @ 414 Sghj) 3t
Same, with some medinm grained Dplomitie Sand I
Chert, as above with finely crystalline Dolomite, sandy 1t
Chert, as above and Iblomite, finely crystalline, tan with

_ occasional fossil molds 7t
. Sand, medium to ‘coarse grained, sub angular to subrounded,
dolomitic cement, shaly, tight . 1t

Chert, white, slightly weathered; and, Dolomite, very finely.
crystalline, tan-gray (looks like a breccia), with some
carbonsceous pyritic Shale ~ . 5!

.Dolomite, finely crystalline, tan-gray, slightly sandy - 1°

Chert, white, weathered with Dolomite, as above (appears

solutional)} , . ) 3t
Dolomite, finely crystalline, slightly laminated, tan and 1
gray :

" Mostly Chert, as above and Dolomite, very finely crystal-
line, tan to gray, occasional black Shale laminations,
stylolitic, brecciated appearance 7!

Shale, dark gray, sand, medium grained, Dolomite, finely

. crystalline, fossiliferous ("mess") - 20

Chert, gray, marly, dolomite, very finely crystalline, tan
and secondary caleite (breccia_g ' 1!

Chert and Iblomite, as above = appears more solutional than
brecclated a1

Same, with introduction of Chert, light gray, slightly
spleular with concoidal fracture 1t

Chert, "re-worked" "crumbly" and Dolemiteé, light brown, very
finely crystalline, both extremely fossiliferous 5!

As above, medium to coarse, sub angular, clear, dolomitiec,
occasional Shale laminations, with some Chert nodules 4!
Sand, medium to coarse, sub angular to subrounded, clear
grained, falr porosity and pemmeability 1!
Predominantly Chert, off-white, weathered and unaltered
Chert, gray with Iblomite, very finely crystalline to
very fine, tan-gray, some secondary Calcite , 251
Dolomite, very finely crystalline, light brown, abundant
tiny carbonaceous spicules, oceasional green (glauconite?)
specks, few iron oxide concretions, dark brown to black,
minor Shale stylolites; and, Cnert, gray, almost unaltered,

pinpoing vugular porosity (Bass Island @ 497 Schj) ( ’g') 501
8
SILURTAN:
Bass Island: )
Dolomite, very finely orystalline, slightly sucrosie, good
vugular porosity, with Pyrite crystals in the vugs 3t
Dolomite, sub-lithographiec to very finely crystalline, tan
and buff, no porosity 2ht
Dolomite, very light gray, tight with one Chert nodule
at 534 . 8
Dolomite, tan, good oolitic development, good vugular POrO~
sity 1!

Dolomite, very finely erystalline, light gray, buff-tan,
some pinpoint vugs 8! 545




A

Page 5
Phillips Petroleum Company
Phillips Petroleum Company No. 1 Thickness Depth
(feet) (feet)
SILURTAN:
N Bass Island: (Continued) ‘

bPolomite, very finely crystalline, tan to light brown, fossili-
ferous, some fossil molds forming vugs with zones of pin-

point wggy porosity 141
Dolomite, light brown, oolitie, good porosity and permea-
bility 26"

Dolomite, very finely crystalline, gray with inclusions of
dark gray, argillaceous material (slightly mottled effect)6t6"
Dolomite, very finely erystalline, buff-tan, occasional

shaly, slightly marly, few Cypsun crystals, scattered ’
zones of vuguwlar porogity 10!
Same 51
Dolomite, sub~lithographic, tan with very fine pinpoint vugs2!
As 5684583 4
Dolomite, very finely crystalline, light brown, gray 2!
Dolomite, tan, oolitic 1!

Dolomite, sub-lithographiec, with blotchy, irregular, Shale
partings with plains of Gypsum in a general vertical
direction - 12!

Dolomite, sub-lithographic to very finely crystalline, tan
to gray, occasional Calcite veins with distorted pyritic
Shale laminations 8t

Iolomite, very finely crystalline, medium gray, mottled,
dark gray Shale inclusions (looks slightly breceiated) 2!

Iblomite, finely crystalline, light brown to gray, tight 1!

Dolomite, very finely crystalline, light gray with abundant
beds of Gypsum, clear 3t

Dolomite, very finely crystalline, light gray, oceasionally
very slightly fossiliferous 6!

Dolomite, same, with vertical Gypsum veins 316"
Dblomite, very finely crystalline, light gray to tan Lign
Dolomite, very finely crystaliine, tan, occasional vertical
veln of Gypsum 216"
Gypsal, white, chalky, slightly brecciated with Dolomite as
akove 1
Dolomite, very finely crystalline, gray AL
Gypsum, as above . 116"
Iolomite and Shale, mottled, gray, dark gray o164
Gypsum, with some Iblomite, very finely erystalline B

- Transitional Gypsum and Aphydrite, bluish white with some .
Dolomite, very finely.crystalline, medium brownish gray 1'6"
Dolomite, lithographic to extremely finely erystalline,

chocolate brown with minor Anhydrite veins 6!
Anhydrite, bluish-white . 1160
Iblomite, extremely finely erystalline, chocolate brown,

anhydritic in part ’ 3!

. Anhydrite, brownish gray to bluish white, dolomitic in part8! -
Interbedded Dolomite, extremely finely crystalline, medium °

gray to slightly brown; and, Anhydrite, as above 71
Anhydrite, bluish white : : ‘ 1
Interbedded Dplomite and Anhydrite , L
_Same, with abundant irregular dark gray Shale laminations- 3
Anhydrite, bluish white with some Iblomite, as above 7
Dolomite, very finely crystalline, mediwm gray to tan, rare .

Anhydrite flecks 101
Iblomite, tan, very finely crystalline ki

' Dolomite, brown and tan mottled, finely orystalline, argil-
lacecus gt 703
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Phillips Petroleum - Company ' : '

Phillips Petroleum Company No. 1 . " Thickness Depth
: (feet) (feet)

SITURIAN:
Bass Island: (Continued)
Iolomite, extremely finely crystalline, interbedded mth Anhy-

drite, bluish white . 8!
Anhydrite, bluish white with some Dolomite, as above 81
Dolomite, extremely finely crystalline, medium gray tan 17
Interbedded .olomite and Anhydrite 8! 728

(227)
Salinas
Same, extremely shaly (Salina @ 729 Schj) 116"
Anhydrite and Dolomite, as above . hah
Dolomite, subelithographie, dark gray, conchoidal, fracture,
with occasional Anhydrite inclusions- ot
Same, with Anhydrite content nearing 304 251
Dolomite, as 734743 ' g1
Interbedded Anhydrite and Dolomite, shaly 171
Anhydrite, blusih white 3t
Dolomite, sub~lithographie, dark gray, shaly 2!
Anhydrite, as abcnre . ) 21
Same, shaly 2!
Anhydrite ("F" Unl‘b @ 802 Schj) 4t
Dolomite, extremely finely crystalline, dark gray, probably

.argillaceous
Anhydrite 3‘
Dolomite, argillaceous as 806-811 6!

" Iblomite, medium brown gray, very finely crystalline, very
“anhydritic 10t
Dolomite, very finely crystalline, dark gray, argillaceous,

some Shale laminations; some Anhydrite 6!
Anhydrite, with minor Dolomite stringers 21
Dolomite, extremely fine to crystalline, medium brown, some

Anhydrite L
Dolomite, argillaceous; and, Shale 1am:.nations 16"
Anhydrite, gray . 1 ‘
Dolomite, as above gigh -
Anhydrite, with minor Dolomite laminations 9!
Dolomite, very finely crystalline, mediuvm brown 3!

Dblomite, very finely crystalline, dark gray, argillaceous
with dark gray Shale laminations, brittle to fissile and
some Anhydrite = bluish white: Anhydrite, brown to gray
("EY Unit ® 874 Schi) 51

Dolomite, very finely crystalline, medium brown with occa-
sional black Shale laminations, very rare Anhydrite 1216"
nodules, few thin vertical fractures, Anhydrite filled

Inter laminated dolomitie Shale and minor Anhydrite 616"
Dolomite, very finely crystalline,-browmish gray, conchoidal
fractures, occasional Shale laminations 5!
Inter laminated Aphydrite and Dblomite 4t
Dolomite, very finely crystalline, medium brown, minor Anhy-
drite and Shale 16!
Dolomite, very finely crystalline, light brown, minor Shale
laminations 12!
Iolomite, sub-lithographic, light gray to tan 1ot
Same, with Shale laminations 2!
Same, as 962964 with Anhydrite inclusions 1,

Dolomite, very finely crystalline, chocolate brown, with
very thin Gypsum laminations, and some vuggy porosity 1!
Dolomite, laminated; Shale and minor Anhydrite 13 977
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FPhillips Petroleum Company
Phillips Petroleum Company Fo. 1 Thickness Dapth

(feet) (feet)

SILURTAN:
Salina: (Continued)
Same, with one orange vertical Sa.lt crystal at 977 PG
Salt, clear to slightly dirty (“D" Salt @ 992 Schj) 18¢

Dvlomite, very finely crystalline, medium gray with minor

thin Sglt laminations, some Salt inclusions (probable

Salt leached and collapsed zone) 816" ‘
Salt, clear 4 ‘
Dhlomite, very finely ecrystglline, medium dark gray with

some Anhydrite and vertiecal veins of orange Salt ("c!

Unit @& 1026 Schj) : 21!
Anhydrite, gray, brown Qréen
Same, as 1011-1031 with some Sphale partings 106"

Iplomite, wery finely crystalline, dark gray, slightly
shaly, with occasional inclusions and few vertical veins

of orange Salt 38!

- Same, with oceasional very large Salt Tugs 2t
Dolomite, extremely i‘mely erystalline, slightly argillaceous,
dark gray, very minor amount Salt filled wvugs L1

Dolomite, as above wlth minor Anhydrite 67
Anhydrite, with minor Iphlemite : 5!
Dolomite, very finely crystalline, dark gray, argillaceous
with some Shale laminations 3t
Same, wlth large vertical Salt veins 1t
Iblomite, as above with some Anhydrite ("B" Unit @ 1102 Schj)l3!
Same, with vugular porogity filled with orange Salt, col-
lapsed zonel v 3!
Dolomite and Anhydrite, as above 6!
Iolomite, very finely crystalline, dark gray, minor Shale
inclusions ‘ 9!
Same, with some Salt vug filling 29
Salt, smokey gray, impure 21
Dolomitae, very finely crystalline, dark gray 1!
Salt 1
Dolomite, as above 1160
Salt 316"
Dolomite, shaly, with Salt inclusions il
Salt ("B" Sglt @ 1147 Schj) 2!
Dolomite, very finely crystalline, medium brown, shaly with
Salt inelusions ogu
Salt, medium gray to brown, impure 1213"
Dolomite, shaly with Salt inclusions 21
Salt, smokey, impure 1ot
Dalomite, very finely crystalline, dark gray, shaly, with
Sglt inelusions 21
Salt, impure 2t
Dolomite, as above, shaly Q!
Salt, smokey, impure 81!
Dolom:l.te, as above, shaly, salt inclusions 1t
Salt, as above 316"
Dolomite, shaly with 3alt inclusions !
Salt, dirty 10!
Tolomitae, dari gray, very finely crystalline, argillaceous
with abundant Salt inclusions 616"
Salt 14t6"
Dolomite, anhydritic, as above 3H6"
Salt, becoming clean at base raly

Dolom:.te, wary finely crystallines Very wvugey, salt filled 8' 1239
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Phillips Petroleun Company :

Phillips Petroleum Company Ho. 1 Thickness Depth
: ' (feet) (feot)

SILURIAN: :
Salina: (Continued)
Salt, brownish gray, impure 10t
Salt, clean 9t
Dolomite, anhydritie, rare Salt inclusions 2!
' 8alt, impure 2!
Dolomite, as above, abundant Salt inclusions 1
s Salt, impure 6!
Iplomite and Anhydrite with highly distorted Salt lamina-
tions, probable zone of collapse 21
Impure Salt with scattered very thin Dolomite beds up to
23 thick 10t
Dolomite and Anhydrite, small amount of Salt, highly dis-
torted bedding L
531t 1
As 1281-1285 : 2!
Dolomite, interbedded with Salt and Anhydrite 2!
olomite, distorted laminations, Salt filled wugs , 2!
Anhydrite and Iblomite, fairly massive 3!
S21t, white, .clean, highly fractured Lt
Dolomite, very finely crystalline, brown, Anhydrite, brown
and Salt, highly distroted laminations 5!
No record . 12t
(588+) °
TOTAL DEPTH 1316 Schj
TOTAL DEPTH 1315 Drir,

Casing Record:
10 -3/4" 1142' (1145 cement)

16" 70' {160 cement)
?II 11523
- b1fav 12090t

Drilling Commenced: 8-16-63
Drilling Completed: B8~25=63

3/64
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APPLICATION FOR PERMIT TO DRILL A WELL FOR OIL,
"GAS, GEOLOGICAL TEST, BRINE DISPOSAL, OR KEY WELL

FOR SECONDARY RECOYERY

UNDER AUTHORITY OF ACT &1,

o o
</
MAIL TO: Ty
SUPERYISOR OF WELLS
GEOLOAICAL SURYEY DIVISION

RICHI0AN DEPARTMENT OF CONSERVATION

—_—— e

P.A. OF 1939, AS AMENDED, AND ACT 326, P.A, 1937 AS AMENDED. LANSING 26, MICHIGAN
- N ——— | OATE - ]
See Reverse Srde Before Filling Out This Application June 19, 1963

APFL |CATION IS WMADE 10 DRILL A WSLL TOR: onen’t r\_" cs2r EMCLOSED HEKEW] T
N 2. {GAS. OIL, BRINE DiSPOSAL, SECONDARY @ggb%&(}l? It-] ra r VLL&’FIHD AMOUNT OF:
e ; ; RECOVERY, €7C.) Lmé-}_-;-?-—:@?- $ 305,00
A B ‘ Ex ' 4. LESSEE (OWNER OF LEASE RIGHTS) ' S
....... | U F D R NN R, . . .
R ' ‘F‘ ; Ehg,é;;;ns Foiroleum Company : _
JRPUR-RUUY ST SSUIY QUUSED SOV | G A 5. ADDRESS &- PHONE
y 1 1 b -Tr ' . -
ol S (R Bartlesville, Oklahoma FR-6 6600
R e Rt e] SRR LD R L 7.LESSOR {FULL NAME OF OWNER OF MINERAL RIGHTS) 8. WELL NO.
1 1 3 1 [ 1
A I S I Philllps Petroleum Comvany 1
‘ i : ' ! ! ., QURFACE QWNER (1F OTHER THAN MINERAL OWRER)
RIS RN NS SN TN U N W -
b I S
ST S S SN (U U U S 10. DRILL ING CONTRACYOR
; E E ; E : To be selected
R e e T ik 11, ADDRESS 12_PHONE
oo A
f '3-5eq atiachment
LOCATE WELL AND LEASE ACCURATELY Se achme
ON THIS SECTION PLAT - 640 ACRES %ﬂ?'l oF T yor DNE 3 secrion 10 T b XXs., r 10 E.
14.ACRES IN LEASE 15. TOMNH P 16.COUNTY
— L2 acres Brownstown Havns
17. Locate vell in two directions from nearest [ines of guarter sectian and property ownership lines:
LE7 FT. FROM___ DOTrLNl LINE OF QUARTER SECTION 1065 FT. FROM east  LINE OF QJARTER SECTION
(north-south) (east-west)
454 376 FROM ____eAasl  PROPERTY LINE

FT. FROM !!Q[:'!:h PROPERTY LINE

(north-south)

(east-wesi)

18 .NUMBER OF FEET FROM NEAREST PRODUCING WELL
Mot applicable

19. KIND OF TOOLS 10 BE USED (Cable, rotary, cosbination)

Rotaey

z0.+8.L 15 70 BeE sall Ded avout 11307 To aboul I3007
below surface FORMATION

COMPLETED IN

21. INTENDED DEFTH OF WELL
about, 1300°

22 PROGRNA OF CASING, SEALING, MND COMPLETING WELL
16" casing - about 70 ft. - cemented to surface

10 3/&” casing - about 1135 ft. - cemeanted to surface

:

23.WELE LOCATION 1S IN:  (Cleared Form Land,
Open Crass Land, Brush Land, Tinbered Land. )

Unplanted cleared farm land

Yes [}
No [x]

24. ARE THERE ANY LAKES, STREAMS, DRAINAGE WAYS, SWAMPS,
GR MARTHES NEARER THAM 300 FEET FROM WELL LOCATION?

25. ARE THERE MNY EUILCINGS OR OTHER STRUCTURES
WITHIN 7% FEET OF THE PROPOSED LOCATION?

Yes (]
No [4]

26, IF MiSWER TO NO. 24 ABOVE 15 YES, ODESCRIBE AND
GIVE DISTANCE FROM LOCATIOGN AND SPECIFY PRE-
CAJTIONS TO BE TAXEN To PROTECT FRESH WATER
FrROM WELL WASTES,

APPLICANT AGRETS TO COMPLY WITH THE PROYISIONS OF ACT g), PUBLIC

ACTS OF 1935, AS AMENDED, AHD ACT ags, PUBLIC ACTS OF 1837, AS

AMENDED, AND RULES AND REGULATICHS PERTAINING TQ THE LOCATING, DRILLIAG, CASING, SEALIHG, COMPLETIRG, FRODUCING, AND PLUCSIHG OF

N WELLS., REFORE COMMENCIHG DRILLING OPERATIONS, CONTACT THE NEAREST Q1L HAZARD REOUCTIGH_ FLELD QFFICE, (Sre reverse side)
27. ADDRESS CORRESPONDENCE 28. PHONE
M0 PERMIT To  Phillips Petroleum Cowpany, Berrlt,sw.llc L Qlahorz, w5 O-6600
LEAVE BLAXK 2¢. OYNER Of
o LEASE RISHTS Prillins Petrolers: Coupany
Date Issuep 7=/ -A.77  Grour No, _ —— 30. AJTHORI ZED L
peRMIT No, -5 L 5577 AccounT No. REPRESENTATIVE /4, 7’{ DM Py 4. 1. Pwer
FOR CASHIER'S USE ONLY - 00 NOT %RITE IN THIS SPACC & oisTRIBUTION o
B s - N 1 SoO 1h s 1. ¥ 1TE . GEOL. SURYEY DIv. - 5.PIHE - F A DIV,
.57 S voe i tegees (g Jié e LANSING, GR.RAP10S,
2. CAHARY - CASHIER, 6.GREEN - APPLICANT,
3.BLur - FoADM, DIV, . Fitro,
4, CoLDYMROD-GROL.SUR, D1y, -FLELD. GS-f Bev. /53




DESCRIPTION OF PROPOSED
WYANDOTTE TERMIRAL

The West 1/2 of the East 1/2 of the Northeast 1/4 of Section 10.
Township & South. Range 10 Fast, and also the East five (5) acres
of tha West 1/2 of the Northeast 1/h of Section 10.

Except that part described as; Beginning at & point in the North

line of esaid sectlon. Distance N. 890-11' W. 1384.99' from the .
Rortheagt corner of Section 10 and proceeding. Thence South 10-34¢

W. 2659.10' to the East and West quarter line of sald section. Thence
N. B6°-46' W. along said line 74.03'. Thence N. 1°-45' B, 2656.10"

to the North line of Section 10. Thence S. 89°-11*' E. along sald
North line. 65.13'.-to the polnt of beglinning. :

Eagsement -~ Township of Brownstown
Along the South 27' of the North 60' of the described property.




oy

STATE OF MICHIGAN
? 6548

DEPARTMENT OF CONSERVATION V¢
SUPERVISOR OF WELLS

PERMIT TO DRILL A WELL FOR OIiL CR GAS
(POSY CLOTH PERMIT AT WELL LOCATION)
Date Issued.... Jﬂly]l.lf)é}n

. ::\.' 312
Permit No......_ 4S5

Permission is hereby granted to_f‘flillip_%?ﬁ‘}f?lelﬁ%gi‘%wv________-___m_

Owner

U Bartlesville, Clilladbocs

e s E—————— s ———— e e . —

- - - Address
Lease Name... ... Fhilldps Potrolous Cespany Well Number. % I .
To drill a well for._ ¢ovelomwant of resepvolr for IPG Storgze

in the 07 M7h ¥ Seetdon 10, T.B3., o103y Pootngtorm Tomuhip, Veyre County —

A e

and located _. 587 from Forth and 1065 from Eas‘:_.'!lmﬁgf_q_:_lr“:sgﬁig_cgion . -

and located .. 2011 Loom Yorth and 370¢ from fast wroverty Mows,
This permit is issued subject to the provisicns and requirements of Act 61, . A. 1930 and Act No. 326, P, A,
1957, as amended, and rules, regulations, requirements, or orders issued by the Supervisor of Wells angd

Department of Conservation.
GERALD E. EDDY, SUPERVISCR OF WELLS

U S >
By {f ‘L{.ir‘;/:,"._"r KRR e '—é,/_)//

CAUTION

DRILLING OPERATIONS NOT TO BE COMMENCED until all the well location requnirements have been
complefed and the permit has been posted in a conspicuous place at the well site,

WASTE IS PROHIBITED in the drilling, producing. and plugging of this well. This includes underground,
surface, and market waste.

DAMAGE TO FRESH WATERS, both underground aud surface, is prohibited in the drilling, producing, and
plugging of this well.

UNNECESSARY DAMAGE TO LIFE AND PROPERTY is prohibited in the drilling, producing, and plugging
of this well,

Department offices at: Lansing, Phone 373-1256
Mount Pleasant, Phone SPring 3-8591
Cadillace, Phone PRospect 5-3{31
Plainwell, Phone MUrray 5-8051
Grand Rapids, Phone GLendale 8-3007
Escanaba, Phone STate 6-0333

PERMITS MAY BE TRANSFERRED ONLY WITH PERMISSION OF THE SUPERVISOR OF WELLS
G 1




July 1%, 1963

e Al P, Dyar, Technical Reumcesantatlre
Phillipa Petroleum Company

Rocma Sy

Adams Building

Rartlesville, Oklahoms

Do M. Dyex:

Ve ore epclosing herewith permits for the driiling of the two
Sylvenia Formetion wells on your property in Section 10, T.48., R.10B.,
Brosmstown Tovnship, Wayne County, Hichizen.

Tre drillicg, testing, snd use of these wella for disposal of
the salt vater returns hos beea corsidered by the Water Resources Comzission,
the Water Sectlon of the Geological Survey, sid the Remgulatory and Sealogical
Caction of the (eological Survay. They Tind vo objecticn at this time Tor
your preoposed use of the Sylvania Formetion.

Ve pre olso enclosiog permits ng follows:

#1 well ror the develomsent of o veservoir for L3 Storage;
&ad

{2 well for thw develowcent of a reserveir jor Plrpeline
Irterface Starage.

Trase two wells are to be drilled into the salt forrmticn ot chout 1300 {eat
ord cavities developed for the storage of the protmcts ladicated.

% 13 our waderstanding that the pals voter robarns frow the drille-
Ing and construeticn of cavitices In the salt Zoermaticn will be injected into
toe tvo Sylvania Forreticn wells and thus clinisate cny contexination of
curface or uderground Ifresh vaters.

e vaole project has been reviewed and epnroved eument for thw
proposed brine pend. hWe understerd this pond would ke used for the storegs
of salt yeber vhich would ke vsad ia the creration of the stornge nrmject,

Brine ponds in lichigmn reloted to oil and 23 operatiors are not
encoursged and ray rob be used excent vith the approval of the siaff of our




Paye 2w
Mr., A. . Dyor
July 11, 1903

0i1 Hazard Reduction Section. Clearance chould be wede with them for

the use of such pond and for such construction sa will meet with their
apeoroval. Copies of your correspoandence and youxr proposed poud canstruce
t1ion have been forwarded to Mr. H. A, Yomg, Supexrvisor, 01l Yazard
Reduction, Dapartment of Congervation, 310 Murray Building, Gracd Rapids,
Michigan, for his consideratiom. It 1s suggested thel you or your company
representative make proupt contact with lr. Young on this matter.

Please =dvise if there pre any questions regarding any of the
requlrements.

Very truly yours,

CROLOCGICAL SURVEY DIVISION
L., W. Price
etroleun Ceclogiat

e/ 33k
Ercl,
cez;~ o A, Young




PHILLIFPS PETROLEUM COMPANY

BARTLESVILLE, OKLAHOMA

N R )

ENGINEERING DEPARTMENT

June 21, 1963 Ylyandotie Terminal

Dyer-642-63

Mr. L. W. Price

Petroleum Engineer
Geological Survey Division
Tepartment of Conservation
Lansing 26, Michigan

Dear Mr. Price:

This is an application for approval of permits to drill two wells at a
proposed petroleum products terminal in Trenton, Michigan, a2s discussed
by telephone with W. H. Butterbaugh of ry office opn June 17 and 15, 1963.
Both of these wells will be drilled into a salt bed lying from about
1130! to about 1300' below the surface for the development of storage
caverns. One cavern will be for liquefied petroleum gas storage; the
other one is for storage »f pipeline interface material consisting of
housebrand gasoline and liquefied petrolcum gas.

The products handled through this terminal will be received from the
Buckeye Pipe Line System. Buffers or mechanical means are not used to
separate the different products in the pipz2line as some other systenms

do. The order of the products being transferred is selected so that a
product does not follow or lead another product of a similar density.
This selection, combined with a high rate oi transfer, keeps the amount
of mixing at the interface between products at a minimum. However, since
this interface would contaminate either product if stored with 1t, we
switch the interface out at the receiving terminal and store it for
further disposition. This interface matecial in trade jargon is generally
called "slops"”.

The location of the wells is shown in the copies of Phillips Pelroleun
Company Drawing LD-6k3, Sheets M-7 and M-8 attached to the applications.

A legal description of the terminal site is shown on Sheet M-7. Copies

of Drawing LD-643, Sheet P-1 are also attached to the applications. This
drawing shows the piping elevation for the drilling operation for each well.
Toree copies of each of the above drawings are attached to each application.

These applications are being filed under & surety bond previously Tiled with
vyour office in the name of Phillips Petroleum Company.

This lettor will also serve to certify that Phillips Pebrolewa Company will
furnish a derrick floor or ground elevetion above the sea level datum run
by a competent engineer or surveyor within fourteea doys after each well 1is
spuddeé.




Dyer-642-63 Page 2

We have attached our check No. 757,008 in the amount of $25.00 for the
LP-gas storage cavern well permit. Check No. 757,007 in the amownt of
$25.00 is attached for the pipeline interface (slop) storage well permit.

At the present time, we have not determined the method we propose to use
to dispose of the brine produced in developing the caverns. Application
for approval of the brine disposal method will be submitted as soon as 1t

1s developed.

In order that we might begin drilling the construction of these wells as
soon as possible, we would appreciate having your approval of these permits
al your earliest convenience. If you have any questions or wish to discuss
this project, please call us collect at FE 6-6600, station 8437. In my
absence please feel free to talk to Mr. J. W. Halg@or ¥W. H., Butterbaugh at

station 8032.

With thanks and best regards, I am

Very truly yours,

/4. :)wﬁii)iyaa/

dce A. F. Dyer
Technical Representative
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. ¥ s 1—'"‘ r{?'
S vt . STATE OF MICHIGAN

N ,
S - ; , ]/‘1{[./,1 - DEPARTMENT OF CONSERVATION R G I
A0 A R S LOG OF OlL, GAS OR TEST WELL
O S S S - TO BE FILEO WITH SUPERVISOR OF WELLS WITHIN 30 DAYS
: : ' AFTER COMPLETION OF WELL (ACT 61 P, A, 1930
A RSP EERN SL LR ; AND ACT 326 P. A, 1937)
I T ! " Permit No... 2B850,
SRURN ORI U .
: : ; E Owner or Operator... RRLALIRG. Petxolewm Company............ e
I OO OO G o] Addeess......Boxtlesville, Oxlahoma. ... ... ... e
H i H : o
LOCATE “_EL[? ACCURATELY "ell NO- R -Jf ---------- Farm....... [’: ................................... PRI
Tal‘nship.....BI‘.QT‘.m.s.t.’.om-. ----------- o.-Cﬂ““tY-u--Ham.e- ----- TR R R R T L™
A 1 1
Locaticn.. NV NEy NEg., . ..... crrian Seclo ....... Twp. .5 Bange....J:Q.EE....Elevatim...5.9..8.',1{:.?.1:'.'..
Footage.. . ¥8T .. ... fr. fram... NOXER Jine and..... 2905 fe. from....B2SE il 0t ciarter mection
Type of Iell....I.':.P.".g. .S...S.‘E TAge, ... Total depth......: l 315 ........... Completed in...... Sa']:in.q ........... sessvans
Top of Salt Bed for Storage Well is 1134 ft.
Neme of producing formstion....... Storage ‘Well .................. Top of formation.....! & =IO B AT U cernreenn
Date drilling Oate drilling Date well
begun......... . .8."1,4'."} ..... Cereiaas completed............ cereriareraara completed.. .......8.'.'3.0.'. | ceeenes
Drilling con tractor. NOXth American D:‘r-i.lllng Co., .Address.. Mt !, Ple‘asant, I-Ii_chiga.n ................... -
WATER ZONES OIL OR GAS ZONWES DEYIATION SURYEY
NanE FrRoM To AOUNT il Nawe From | To | Awounr Run at | ___ DecRriEs
__None _ — None S I S
n____ | I NN S
o o 930 [ 3/a®
L. - 1 s]_-llj.h-_vESZ}l______A
CASING AND CEMENTING STEEL LINES RUN
hhhsizc _ WHERE SEY CeMeEnT AMY, PULLED Run ar L_ Conmecien 7o | _' ) ‘-_FiJ-N ar
16" 70 T, Yes None _None | I I -
AN I & 1T~ Yes | None
7" 1152 No None - :
T 42 1290 Na None I —
L N S -
PERFORATIONS ACID OR SHOOTIHG RECORD ‘
— oare From Yo No. Hotes || bate | Frow | To Ot s RGP OR
lone - - __None .
. N N S
D ST —— —-———— .] — e W N - m—
Fotary tools from...... Q... feet to...h312...... feet. Cable tools irm....HQ.n.e. ...... feelb tovveiineuennaes feet.
Natural initial production first 24 hours....NODE, .. Bbls. Aftcr acid or shot.... NONE . .Bbls.
1f gas well, cu fr. per 24 hours..coivervnnnneineans, evreensBock pressuye, bs,per 8sq. dn..oviiiiiiiiiiian, Prsens
/ e / ?A‘/’/‘
The above information is complete and correct, Signed..“;ﬂr. O ICE sereaaan ceveen
Date......0ckoker 15, 1983 ... e riese..... Dechnicel Representative . .
Cons, 70 10 6IVE COMPLETE FORMATION RECORD O REYERSE SIDE {Subait in Duplicate)

Rfv.q/e1
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Sub jeat well

PLTHOLRGE~
(.

250-53
25354
25456
256~57
257-261
261-26k

264~266
266272

- 272274
27277

277-280
280-281
281284
284~-285%
285-291
291-292
292294
294-95

295-296
296-298
298-300

. 300-304

JOL-06
306~-310

. 0-314

.o .
L L L W v N T

" 314-318

S318-319
319320
320-322

322-324
324-326
126327
127-328
328-129

329~331

. 131-334

334-318

238-343

L3344

i

’
-.\..'1- PR ,n.’

‘sard,

sard,

b e
’. . Loy
b . Ret PPCO 3torage Arsa Core Test
\ W/2 F/2 NE meq, 10-L3-10%
Wayns County, Michigan
e Klev, £50 DP

was cored cantinuously from the aurface to total depth of 130L'."

aub round to round, alear to froated, well sorted,
arnt parmsability, friable,
falr p and p with some very fivm o4,

Jand m»-a,
fair to good porosity
sand, a-c, fair sorted,
ard dolomite as pors infill, Ny e
sand, m-c, fair to good sorted porosity And parw., clear o

white, frosted, friable, very slightly dolonmitic.

sand, coarse Lo ¥y coaree, good sorting porosity snd porn..frntd,frlabl
Sand, m-0, falr sorting por an! perm, s1i., friable, sub round to round
sand, fine ers, fair sort’ng por ani pArm, sOme pOr'e FDACE infilling

of dolomite and vy fn ed, frosted and friable,

sand, fine-aed, scee cre, friable, falr por. and perm,

sand, m-o0, fair sorting por. and peram,, sub round, {frowted

sand, f-0, poor sorting, very poor para, tight

sand, crs, sub round to round, wall sorted, friable, good por, anct perm
f-o; fair to good sorting por. and parm,,friable '
sand, m-¢ with sone vy fn ad and gala, cament, poor por. arxl parm,
sapd, m-c, sub round to round, froated, good sorting por and pera, friad
mod, sd, soms dolomits and silioa cemant tight to very slightly porous
sand, m-c, sub round to rourd, froated, good por, and pern, friable
sand, f-¢, some calc. ceasat, falr por and perm,

sand, f-m, fair sorting por ant! perm, ali. friable

sand, f-m, sub angular, calc, shaley, tight

sand, f-m-a, fair to good por. and parm, friable

sand, crs, rd, good rorting por. and pesrm, friabloe

sand, m-c, rournd, good sortling por. and parm, friabls

sand, m—c, sub round to rourd, falr sorting pera, and por.

sand, med-c, rd, good sorting por. and psrm, '

sand, m-c, good sorting por and perm, with fow small shale inclunions,
sard, m-¢, good sorting por and porm :
sand, {-s~0, poor sorting, fair to tight por. and pera,, dolomitlc .=
coment, shaley RN
Dolcmite, fnly xln, 1t gray, tight ' S

sand, cra grainsd, sub roupd,dolcaitio cement, shaley, pyritie, tignt
dolomite, fnly xln, lt. gray with abundant floating fn to med, 8d.
grains, tight, | -,

sand, fn to med, sub round, shaley, very dolonitie, tight '
dolomite, very santy as 320-322,

send, méd crs, sli. dolomitic, 8li, porous and parm,

samd, med sub round, s'i, dolonitlc, tight, very »li. porous

sand, fn-asd, dolomitic, sii. ahaley, tight with larges solutlon vugs .
with irner growth of calcito and gypoun crystals,
aand, ®~c, sub round to rourd, sli. friable, very eli,
fair to good por. and perm, .
B¢, very sli, dolonaftic, vy sli. shaloy, tight, very sli. porou
m-¢, sub round, falr sorting por. arl p2ra, :

w-¢, pub round Lo round, cloar to froated, pood sortlne por. and

dolonite,

sand,
sard,

- perm,

|..-,:‘:- In -" .‘.--i'- :_. . !

sand; m-o, 8li. dolamitic, fair porting, falr to good poie and pera,

B L, . FN =

-
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L TN
L B

pIVERLY
INT-h8
3L8-51
351353
353-35%7

357-58
3158-33%9

359-361

3161-362
362-363

363-365%
365-66

166367
167-3168
168-174
374377
377-378
378-379
379-380
3180-3182
382-387
3187-3%0
350--391

391-92
192-93
193-96
396-98

.398-399

399-4L00
L00-40)
L0306
LO6-07
LO7-08
LOR-09
LO9-15

CTLYS5~k18

i
'

P aimatir PR RS T P R P
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L18-419
L19-420
L20--L27
L27-128
L28-433

A35-L36
h36-139
539-440
LLO-LALT

LiT-LLY
hL9-430

A50-458
r’

)

P SRV R e S 1)

P L . R

~chart, white—gray, woathered, soft with floating sand grains, appears

sant, m-o0, sli, dolonitie, tight, sli, por.
dotomite, Pnly xln, buff-pray, vy pdy

shert, white, westhered, soft unconsolidated.
dolomite, fnly xln, bufl-gray, vary sdy with nodules of chert as above
sand, crs to vy ore, aub.angular to sub round, olear grains with

occ. frosted grains; oco, dark gray dolomitia shale inclusions, good
por, and perm, (some graina are actual quarts orystals),

sand, fn-med, sub round, very dolomitic, tight

Pre-worked®,

dolomite, vy fnly xln, tan with fn to ned grainsd dolemitic shaley od
and chart as above _ : :
dolomite, vy fnly xln tan with some asecordary caloite,

dolomite, very fnly xln, griry, fossll fragments {probably brachs) °
with some "re-worked® sdy ahsrt, :
dolomite, very fnly xin, gray, sd, f-n and weathered chert,

dolomite, very fnly xin, buff-fray, very sdy,

sand, w-cra shalay, pyFitla, sli, dolomitia, falr por. and perw,

sand, ors, sub rourd to round, porous ord perm, vory oli. shaley

sand, med-cra grained, slf. dolomitie, fair tao good por and perm,
sand, med gr, dolomitic coment, tight, sli, porous

eand, m-crs, sub round, sli. friable, falr por. and perm,

sand, m~¢, dolomitic cement, tight

sand, ®m-a, sub round to rourd, falr to good por and psmm,

sand, fn to mad gr, dolomitls, tight

sand, fn-med, sub round to round, shale lamirmtions, tight

sand, m~c, shaley, tight

sand, m-c, sub rourd, glassy, sll, dolcmitic, few shale lamimations,
fair por and pem,

dolomite, fn, xin, buff-gray, tight

sand, »o, dolonmitic, shaley, pyritie, tizht

sand, fn-med, tight to sll, porous

eand, ors, sub round, friable, good por. and perm.

sand, m-cra, sub round, tight to ali, porous and perm.

aand, f-Yery ors, poor sorted, tighty, vy. sli. porouz and psra,

sand, mad to crs, dolomitie ocement, tight, vy sli, porous and psrm.
dolomite, ¥y fn, xin tan with nodules of white, soft, ro-workasd chert,
same wilh aoma crs dolomitic ad, tight

sand, fn-asd, sli, dolomitic, poor por anxi parm,

sand, cre, sub angular (mostly quarts arystals) feir por. and perm.
sand, med-cro, (montly clear quarts erystals) vory ali, dolomitic,tight
cheart, white, chalky, rea-worked, with some calcite filled fraclures,
gome dolomile, fnly xln, gray

ssne with some med grained dol, ad.

chert as above with fnly xln dol, ady

chert as above and dol fnly xln, tan with oco, fosnil moldau.

sand, med-crs grained, sub ang. to sub round, dol, cement, shaley, tigh
chert, white sli. weathered and dol. vy fniy xln, tan-gray (looks like
& breccin), with some carbonaceous pyritie shals.

dolomite, fn, xln, tan-gray, oli. sdy _

ehsrt, white, woathered with dolomite ao above (appears solutional)
dolomite, fMly xln, sli. laminated, tan and gray

mostly shert as abovs and dolomite, very fnly xln, ten to gray, oco,
black shale lams, styolitic, brocciated appearancs,

shale, dark gray, eand, med gr.,dol, fnly xln, foasilifercus ("mece”)
chert, gray, marly, dolemitse, vy fn xIn tan amrxd secondary calclte.
(broeceia) .
ohert and dolosdte as above - appsers more solutional than brecoiated,

JF-L‘ * R -,_;_

. . . .
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L58-459
AS9-464
hé4~1b8
L68~469
L69-494

494&~501

$01-504

50k-~328
528.-336
536-537
537~545
“L5-559

5595614
5614-68

568-.578

578583
583-58%
58589

589-591
591-592
592604

604~612
612-614

614615
615-618
618-624,
67 L—627h
6274-32
632-344
6344-359
635536
636~379
637930
$318-39
635-6503

65006464
6163548
6.,8-5651

651-639
659664

666647

dolomite, extremsly fn. xln, chocolate i

~

-

sams #ith introduction of 1%, gray en.s4, sli, sploeular with

concoidal fracture,

ohert re-worked "crumbly® and dolomits lt, brn, very fnly. xln,

both extremely foseiliferous

es, mod-cre, Wub sngular, olear, dolomitio, ooc, shala lans,

with soma ehert nodules,

sand, med-ars, sud angular to sub round, elear grained, falr por

and perm,

predominantly chert off-white, weathered and unaltered ohert,

gray, with dolomits, vy fn, to fnly xln, tar-gray, scwe ssocordary

calcite \

dolomits, vy fnly xln, 1t, brn, atandant tiny cerbonaceous spioules,

0ce, green (glauconite?) specks, few iron oxide concretions, dk brn to

black, minor shale atyolites and chert, gray, almost uraltered, pin-

point vugular porosity. .

dolomite, vy fnly xin, sli, suocrosie, good vugular per, with poyrite

srystals in thr» vuza,

dolomite, sub lithographie to very fnly xln, tan and taff, ro por.

dolomite, vy 1t gray to buff, tight, with one chert nodule at 53k,

dolomite, tan, good oolitio davelopment, good wagular porosity

dolomite, vy fnly xln, 1it. gray, buff-tan, scme pp vugs,

dolomite, vy fnly xln, tan to 1t brn, fossilifercuo, some fosail

®olds forming vugs with sones of pp vugzgy porosity. :

dolomite, 1t, brn, oolitis, good por and perm,

dolomtte, vy fnly xln, gray with inclusions of dark gray argillaceoms

material, (sli, mottlod effsot},

dolomite, vy fnly xln, buff~tan, oce, shaley, sli, marly, for gypswa

crystals, ccattered zones of vugular por,

ORe

dolomite, sud lithographies, tan w/very fn. pp vugs,

As 568-8)

dolomite, vy. fnly xln, 1t brn, gray

doloaite, tan, colitio '

dolomite, eud 11thographie w/blotehy, irTegwlar, shals partings w/plai

of gypeum in a general vertical direotion,

dolomite, sudb lithographic to voery fniy xln, ten to gray, ooa, oalaite

veins w/dinstorted pyritic shale laainations,

dolemite, vy Mnly xln, med gray, rottled, dk gray ehalo inelusions

(looks slightly bracclated). :

dolcemits, fnly xln, 1t, brn to gray, tight,

dolomite, vy fn. xln, It. gray with abundant beds of grpawa, alear,

dolomite, vy fnly xln, lt. gray, oco. vary all, fosallifvorcus

dolomite, sams w/vertical gypsum vsino

dolomita, vy fnly xin, 1lt, gray t¢ tan

dolomite, vy fnly xin tan, oce, vortleal veln of gypwum

gypeum, white chalky, oli. bresciatod u/dolcuito es atove

dolcmite, vy fnly xin, gray

£ypevm as above '

rottled, gray dolomite and shala, dark gray

&7psum with some dolomite, vy fnly xin,

transitional gypaum and dlulsh vhite anhydrite with some dolomite,

vy fmly xln, wmed, brownish aray,

dolcmite, lithographle to oxiremaly fnly xln, chocolate brn with minor

anhydrite voins,

anhydrite - blulah-whilte, e
\pv, enhydzitie in part.

anhydrite, brownish gray to bdlaish whity, dolemitic in part.

intsrbedded dolomita, exiremsdy In. xln, mad, g oy to oli, brn,

end anhydrito so abovs, -

‘anhydrite, dblulsh white,




7671
6N -h74,
671,-6P)
681-691)
691-69%
695703
703-711
711-719
719-720
720-728
7287293
7295731
734=743

743768
76B-776
176~793
7193-796
796798
798~ 800
800-802
802806
B0O6-811
811-814
814-820
820-830
330-836

B36-838
RIB-BL2

8L2-8L3)
sLJf-EAAQ

841 3-854
&854-863
863866
866-891

B91-896
896~95084

9073915
915-920
920-924
924~9L0
FLO-952
952.962
962-964,
9CL-963
963-.9656

966~977
977-9803
98049984

9831007

1007+1011
1011-~1031

fn..¢bedded dolomite anmd anhydrite .

eame with aburviant irrepylar dark gray shale laninations

anhydrite, hluish white with some dolomite a3 above

dolomite, vy fnly xln, aad, ATray to ten, rare anhydrite flooks

vory fnly xir, tan-dolomite '

dolomite, fnly xin, hrn amd tan mottled, arglillacecus

dolomits, axtremsiy fn, xln, interbedded with anhydrite, bluish whit e
anhydrite, bluleh white with some dolomite as above

dolomite, extromely (n. xIn, med gray, tan

interbedded dolomite and anhydritae

same, extremaly ahalay

anhydrite and dolomite as above

dolomite, sub Mthosraphio, dark gray, concoidal fracture, with ocec.
anhydrite {nclusions.

sane with anhydrite contemt nearing 30f,

dolomite am 734-43,

{nterbsddsd anhydrits and dolomita, ahalay

anhgdrite, blulah-white

dolomite, aubd 1ithographie, dark Aray, shaley

anhydrite as above

sane, shaley

anhydrit e .

dolomitse, extremely fnly xln, dark gray, probably argillacecus,
anhydrite

argillaceous dolomite as B06-A11,

dolonite, med, brn, gEray, vy fnly xln, vy anhydritie

dolomite, vy fnly xln, dark gray, argillacecus, some shale lamse,
soxe anhydrite

anhyirite with minor dolomite stringaore

dolomite, extremely fine to xln, ned, brn, scas anhydrite
ergillaceous dolomite, and shale lamira tions —

anhydrite, gray

dolomite ss abova

anhydrite, with ainor dolomite lana,

dolomite, vy fnly xln, mad, brn P
doloaite, vy fnly xln, ‘lark gray, argillaceous with dark gray shale
laninations, brittie to fissle and home anhydrite - bluish, whits,
anhydrite, brown to gray '
dolomite, very fnly xin, med brn with occ. black shale lana,

very rara enhydrite nodulas, few thln vertical fractures, anhydrite
filied,

inter laminated dolomite shaje and nlnor anhydrite

dolomite, vary fniy xin, brnah gray,concotdal fractures, oco, shale laus,
fnter laminated anhyirits and dolomlte

dolemite, very fnly xin, med brn, minor anhydrito and shalo
dolomite, very fnly xln, 1t, brn, minor shalae laminations

dolovy{te, eub 1 thographls, 1t gray to tan

same with chale laminations

eame a3 62-64 with anhydrite inclusions

dolomits, vy fn xln, chocolate brn, with very thin gypeuwm laninations,
and some vupgy poroaity

laminated dolomite, shale and minor anhydrite

sanma with one orange vartical salt crystal at 977

palt, clear to slightly dirty

dolcmite, very fnly xIn, med. gray with minor thin salt lominations,
soAs salt inclusions (probable salt leached and collapsed sone),
salt, cloar,

dolomite, vy fnly xIn, nad dark gray with oome anhydrite and vertica}
velns of orango salt, '




. 1031~1071)

1031 §~42
10421080

1080-1082
10821086

1086-1092
1092-97
1097-1100

1100-1101
1101-1114
1114-1117
1117-~1123
1123-1132

©1132-1134

—

i

146 114678
146k It8

11351133
1136=1137
1137-1138
1138-1119}
11393-1143
1143-1144
Y144-1246
114

1161-1171
11711173
1173-1175
1175-11735

1175
11833-1184%
‘11844-11 88

t188-1189
1189-1199

1199-120%% ;

1208421220

122012233
1223331
1231-39
12391249
1249-1258
1238-1260
12601262
12621263
12631269
1269-~1272

1271-12
1281-1285%
1283%-1286
1286~1284
1288-1290
12901292
1292-1295

1295-1299

1299-~1304

Ar52441159"

1159-116)1 ﬂ —— "dolomite, shaley with ea]t inolueions

- dolomite, very fnly xin, dark gray, shaley, with salt insluaions

!

sank .rite, gray, brn

tame as 1011-1031 with soms shale partings

dolomite, very fnly xln, dark gray, sli, shaley, with oce, fnolusions
ard few vertical velns of orange salt,

sanie with oco. very large salt vugs

dolomite, axtremely fn. xln, eli, argillaceows, dark gray, very minor
mount salt filled vugs, '
dolomite as above with ninor anhydrite

snhydrite with minor dolomite .
dolomits, very fnly xla, dark gray, argillacacus with scee shale
laninations :

*ane with large vertical salt veins

dolcmite as above with aome anhydrite :
sams with some vugular porosity filled with orange salt, collapesd sone?
dolomite and anhydrite as abore '
dolomite, vy fn, xln, dark gray, minor shals inelusions
same with oom» salt wny filling

salt, amokey ygray, impure

dolomite, very fnly xln, dark &ray

salt

dolomite xe above

aalt X

shaley dolomite with salt incluaions

salt

fdolowite very fnly xln, med brn, shaley with salt inelusions
salt med, gray to brn, inpure

salt amokey, Lupurcb

salt, impure
dolomite ao above, shaley

salt, emokey, impure

dolomite as above, shaley, smalt inelusions

salt ae above

dolomits, shaley with salt inelusions

dirty salt

dolomite, dark Eray, vy fnly xln, argillaceous with abundant salt
inclusions ’

palt . ’

anhydritic dolomite me above

salt, ilmpurs bscoming clean at btage _

dolcmite, vory fnly xln., vory vuggy, salt filleqd

£2alt, brownish gray, inpure »Y e

salt, clean

dolomite, anhydritie, rare salt inelualtons

salt, impure

dolomite a3 above, abundant salt inclusione

salt, impure

dolomdite and enhydrite w/highly distorted salt laaimtions,
probable zone of collapees, '
iapure salt vith soattered very thin dolonite bedas up to 14" thiek
dolorite ard anhydrite, ewmall amount of salt, highly distorted bedding
salt ,
As 1281-1285 '

dolomite interbedded with salt and anhydrite

dolomite, distorted leainationa, salt filloed Uz

anhydrite ond dolcmite, fairly maassivse '
salt, white, clean, highly fractured '

dolomite, very fnly xln, brn, anhydrito, trn ard 831, Mahly digiswsod

laminations,

.
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STATE OF MICH!IGAN R (A{L f%iﬂﬁ(fg:%f
DEPARTMENT OF NATURAL RESDQ c&ﬁ, Bt 8
GEOLOGlCALSURVEYDr&mm‘ |
PERMIT NUMBER -
WELL PLUGGING RECORD DE%C Q Q 1985 34 Sy 43 O

{Submit in TRIPLICATE Within 30 Days After Plugging is Campleted) BD
FIELDO NAME

Regulatory Control Unit Wyandotte Terminal

COMPLETE NAMEIS) AND ADDRESS OF WELL OWNER

Phillips Petroleum Company Bartlesville, OK 74004
COMPLETE LEASE Ot FARM NAME(S) WELL NUMBER
: 4 )
Phillips Petroleum Company SWD-1
WELL LOCATION TOWRNSHIP COUNTY
NW 4 NE % NE % SEC. 10 T. 45 R. 10E Brownstown Wayne
TYPE OF WELL {Oil, Gas, Dry Hole, atc.} TOTAL DEPTH FORMATION
Brine disposal 420" RKB Sylvania Sandstoue
DATE PLUGGING STARTED DATE PLUGGING COMPLETED DEPT. REPRESENTATI VE(S) WHO I1SSUED PERMIT OR WITNESSED
PLUGGING
6~ 18-85 6- 18-85 Bruce J. Waldo

BRIDGES OR PLUGS

CASING RECORD
SIZE DEPTH- AMOUNT SHOT OR TYPE (Brush, Stone, DEPTH SACKS OF CEMENTYT
CASING SET RECOVERED RIPPED Cement, Mechanical, atc.} PLACED AND ADDITIVES
10 3/4" 70' RKB none none cement 371" RKB 100 _sacks
5 1/2" 220! none none cement 30" 22 sacks

if yes, give detaiis:

Were tools, tubing, casing, etc., lost or left
(x]YES [InO S 1/2" and 10 3/4" casings remain

in the hole before or during plugging?

Did a Service Company pump mud, M yes, give name and address: Halliburton Services

spot cement, or set bridge plugs? YES E] NO P,0. Box 33!, Albion, ML 49224
Was the well plugged by a Company or I'f yes, give name and address; Lease Management, Imp
Contractor other than Owner or Operator? YES []NO P.Q, Box 290, S03 Industrial Ave,
‘ Mt. Pleasant, MI 48858
Representatives of Owner, Operator, Company, or Contractor who witnessed Ouner: W. R. Thiel

plugging: Lease Mgt.: Rick Desmoines, Jeff Meyers, Richard Llovd

DESCRIBE IN DETAIL HOW WELL WAS PLUGGED 2 7/8" workstring was rupn in and T.D. tagged at 404' RKB
(RKB 1s 8' above grade). With workstring set at 371' § bbls, of freshwater were injected

and circulation attained. -

100 sacks of cement were injected (50:50 Class A/Pozmix A with 27 gel, 37 calcium chloride

and 1/4 1b, of Flocele per sack) and clean cement circulated to surface.

Pulled cut workstring and waited one hour, Clean cement (no water on top) was then tagged
at 70'. After two additional hours, TOC still at 70'. -

_Yorkstring was_seb at_30' and additiopal 22 sacks were injected with clean cement

circulated to surface, e

(USE REVERSE SIDE IF NEEDEO)

CERTIFICATION
“{ state that | am authorized by said Owner or Operator to make this repoirt; and that this report was prepared under my supervision and direc
tion, and that the facts stated herein are true, correct and complete to the best of my knowledge.”

NAME AND TITLE {Typed or Printed) COMPAMNMY \-\"IAME AND ADDRESS

W. R, Thiel Engineer, Corporate Engineering/Design I)iv.‘ji’hillips Petroleum Conmpany
SIGNATURE OATE (Manth, Dav, 7eans } J=E6 BEngineering Design Center

e ﬁ) %& July 3, 1985 Bartlesville, OK 74004
. - . , k

———— S—

R 7213
Rev. 4/74




OPERATORS USE
Description of Detall {cont.) or Qther Supplementat Data: o _

Pulled tubing out of hole; TOC at 9', After 7 hours, TOC at ]0: After additional 38 hours,
hard cement tagged at 11 1/27 RKB (3 1/27 below grade),

Cementing operations lhegan and ended 6—18-85,

et e 5 e

On 7-2-85, 10 3/4" apd 5 1/2" casings were cut off 3' helow grade and aréﬁggiMBiAEEM
welded over the ends.

DEPARTMENT USE ONLY

Supplemental Plugging Dats and S(te Condltions:

FINAL INSPECTIONS BY DEPARTMENT REPRESENTATIVES
SIGNATURE DIVISION DATE

Ldnbe L) e AL Syt /o 5 65

“

L E




.« GEOLOGICAL SURVEY

- . STATE OF MICHIGAN

ONA DISTRIIUTION DEPARTMENT OF NATURAL RESOURCES PERMIT NUMBER
ermittoe — Oilg. & 1 copy MAY 3 1 1985 QEOLOGICAL SURVEY DiviS8iON BD 134 24930
Division Office -—— 2 copias FIELD NAME
Figld Olfico — File copy 5 .
s — on e pogutatory fontrol BERMIT TO PLUG AND ABANDON Wwyandotte Terminal
NAME AND ADDRESS OF PERMITTEE \
Phillips Petroleum Co., Bartlesville, OK 74004 '
LEASE NAME AND WELL NO.
Phillips Petroleum Co. SWD-1 .
LOCATION {4 ¥ Y or other) SECTION ' TOWNSHIP COUNTY
NW NE NE 10 T4s ® 108 Brownstown wayne
TYPE OF WELL {OIl, Gas, Dry Hole, elc) DATE COMPLETED DATE PLUGGING Will START |PLUGGING PERMIT REQUESTED BY & DATE
Brine disposal 8-12-63 6-17-85 W.R. Thiel 5-23-85
LAST PRODUCTION . PLUGGING TO BE DONE BY
BOPO BWPD MCFGPD DATE will notify
PERMIT MANLED TO . COPIES MAHED TO
Mr. W. R. Thiel Mr., Charles Brown Geological Survey Division
Phillips Petroleum Co. 6525 Browns Rd. J Box 30028
Bartlesville, OK 74004 Clare, M1 48617 . Lansing, MI 48909
CASING AND CEMENTING RECORD
HOLE DIA. CASING DIA. & WY JFT, DEPTHS SET CEMENT QUANTITY, TYPE, ADDITIVES CMT. TOP. PERFOBATIONS
10 3/4" -70' RKB 160 sx ‘irc :
5 1/2" 220" _Unknown dye L
9% Underreamed tp 420! :

GEOLOGIC DATA; GAB AND OIL SHOWS; DRILLING AND COMPLETION DATA: '

TOPS
BOD 64"’
DR 64" -
SYLV 230"
T.D. 420"

PLUGGING REQUJREMENTS®
Plugging requirements oullined are to be executed inn accordance with Ihe provisigns of Act 61, P.A. 1939, as amanded, and fules and orders adopled thereunder.

Clean out well preferably to 420' but at least to 270'.
Civrculate-displace cement with LCM from total depth to about &' below grade (your request). :
WOC at leasc‘l2 hours then tag cement top. Fill as needed. |
Cut casings off at least 3 feet below grade and weld a steel plate over the ends.
Notify this office the day before commencing plugging operations 313-724-2015.

You may also need approval from the EPA in conjunction with the UTC Program.

’ : ED UNTIL A PLUGGING I3 COMPLETED, CELLAR RAT HOLE AND PITS FILLED, WELL SITE RESTORED AND RECORDS FILED. WATERWELLS MUST BE
-;agrme. Eagamccos m’%&%‘&%& gF ACY 204 P_A. 1885, " GAOUND WATER QUALITY CONTROL™. i is luither made a raquire/mant of this permit thai the epplicant glve notlca ta the public

ulilities in sccordence with Act 53, P.A 1974 C.L. 460.701 to 460.758 and comply with each ¢! the requirernents of tha acl.

AUTHORIZEC BY fpRoghiare) D OFFiCE | ,‘ oaTE_ —
/jmu f /%/A—/ JIPEAS T F 5-27-85

v

NOTE: WELL PLUGGING RECORDfOfm R-7213 to be filad in TRIPLICATE within 30 dzys aftar completion. mﬂ'ﬁgg




————

Dea MICHIGAN DEPT. OF ENVIRONME_NTAL ‘QUALITY - GEOLOGICAL SURVEY DIVISICN
: Permnt num Well narme and number
CHECKLIST FORW A0 o \
OR WELL BOND Praliups Petroleym Co !
TERMINATION AND PERMIT TRANSFER Pe"“'“ee Owner number
Pllps Atroleum (o 3328 b
Surface location
Check ONE:
NWis NE s g1 £ 114 sec/0 T YS RIOE
art 615, Supervisor of Wells as amended, Act 451 PA 1984 [ Township name Counly name
(] Pan 625, Mineral Wells as amended. Act 451 PA 1994 Hrowwnstone_ (oum g
Yo TA t
Check ONE of the following activities: Bofd number moun
5069291 -
3
ell plugged and abandoned [ |Permit transfer requested | Type Bank n 7.90
[JPermit terminated {_]Bond replaced SB SO h’ff" ‘ o),
PROCESSING SUMMARY Vicl ‘f:
Plugged and Abandoned or Terminated ‘*J Permit Transfer or Bopding Ch‘ Yj
1. Field: Compleie section "Field A" below NAY \ 4 Field: Perform site inspection, attach co;:ﬁ’of ins Fo Q 7235; o
2. PGP Unit: Complete “Drilling Records” section complete section *Field B” below w f:
3. PGP Unit: Complete "Production Records® section (piugged wells only) | 2. PGP Unit: Complete “Drilling Records™ sed{on n 3;
4. Compliance Unit: Complete ‘Compliance” section 3. PGP Unit: Complete "Production Records” siction \?’
5. PB Unit: Complete “Bonding” section and terminate well bond if apparent| 4. Compliance Unit: Complete "Compliance” sednon \,\/
final approval is achieved 5. PB Unit. Complete “Bongding” section and lermmdui weq Wﬂs
is achieved (transfer)

Diviston Staff - filkin appropriate boxes -Mese~R3ITOwc. refer to applicable Act 451 rules - Check ¥ if requirement has been met -
| Mark box N i the regquirement does not apply - then forward this form on to the next Unit in sequence listed above.

FIELD COMPLETE SECTION A OR B BELOW:

A - for Plugged and Abandoned wells or Terminated Permits
@W-Pen’mt lerm elapsed before commencement of drilling @Plugging Record received and reviewed

B g R o 1t
(Afweil construction has not occurred [WiRa1s Rework Records are filed
BO6- Surface casing properly abangdoned Mma H2S analysis has been filed
99 Rat and mouse holes property abandoned WLandowner assumption of responsibility has been filed
ell cellars and pits have been filled mPit plot received
ontour has been restored and stabilized [CJother weit records have been filed
8. Debris has been removed @Vater well log has been filed
Apparent fire/poliution hazard eliminated ater well plugged or permitted
B - for Bond Replaced or Permit Transfer Requested attach inspection form EQ 7235
Dm rework records are filed DPit plot received
[[J%28 H7S analysis has been filed [Jwater well iog has been filed
[CJwel construction has not accurred [[Jother required records have been filed
Comments/Excaptions:
GEOQLOQGICAL Su=vTY
AUG 1 4 1997
Y Permits & Bonding Ur:;:

OK to teminate the well bond MYES [:] NO  (If NO, specify reason in comments, continue bond termination procedure)

Recommend approvai of permit }psfer DYES DNO (If NO, specify reason in comments, continue bond termination procedure)

Signature & Date ZX/LW ﬂ W"_’ - 30-F7

£Q 7238 Rev (2/96) COMPLETE BOTH SIDES OF THIS FORM




DRILLING RECORDS
[MJR32® Drill cuttings have been delivered [JRRaDeepening records have been filed
[(JRa¥ Driler's log has been filed [[Jmag Directional surveys have been filed

[:]m Electric iogs have been filed DQQQ Other required records have been filed

Commants/Exceptions:

g
OK to terminate the well bong [EYES [___INO (if NO, specify reason in comments, continue bond termination procedure)

Recommend approval of Permit Transfer [_JYES [(JNO (If NO, specify reason in comments, continue bond termination procedure)

Signature and dat
sree e /94'634«//% §/737/%2

PRODUCTION RECORDS (skip this section it permnit is terminated) D@Q«Monthfv production has been reported
[T]Reea=R539-Well capacity tests have been filed [JR¥esSecondary recovery records have been fiked
[L8des Reservoir data has been filed [ Other required records have been fiied.

Comments/E xceptions:

OK to terminate the well bond mYES DNO (i NO, specify reason in comments, continue bond termination procedurs)

Recommend approval of permit transfer [ JYES [_INO (If NO, specify reason in comments, continue bond termination procedure)

Signalure and date M Z Z . ! , MAY 19 1957

COMPLIANCE
BINo compliance cases initiated for this welt {JAl district or region level cases for this welt are closed
[ JConsent order signed by acquiring owner { Jcomptliance unit cases for this well are closed.
Comments/Exceptions:

OK to terminate the wetlbond PJYES [ JNO (If NO, specify reason in comments, continue bond termination procedure)

Recommend approvat of permit transfer | JYES [[JNO (t NO, specity reason in comments, continue bond termination procedure)

sign'ature and date ﬁ ’% 7/’ ' §‘/:z %7

BONDING
[ JOne year has elapsed since PLGC date (Section 625 only) [] Replaced by Bond No.
[ JPiugging Record (original) and permi to plug are on file Effective date
[[Jatidavit of compliance is on fite (Section 625) [[] Permit transferred
[_JFinal weli on blanket bong Effective date

Recommend approval of PNTranshr [:]YES DNO {If NO, specify reason in comments, continue bond termination procedure)

Liability for the subject ml(ﬁnde\m:bieﬁ s termmated as presently determined. Notice sent to surety and/or permitiee.
Signature and date
AUG 2 6 1997




Dee MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - GEOLOGICAL SURVEY DIVISION
Permit number Well name and number

RECORD OF WELL PLUGGING OR REWORK 24, 850 Phillips Petroleum Company No. 1

Name and address of permitiee

Required by authority of Part G15 Supervisor of Wells or

Part 625 Mineral Welis of Act 451 PA 1594, as amended 1
Non-submission and/or falsification of this information Fhillips Petroleum Company
may result in fines and/or imprisonment. 10 D1 Phillips Building
Bartlesville, OK ‘74004
&0 Part 615 OiUGas Well BPlugging Attn: W. R. Thiel
(7] Part 625 Mineral Well [JRework Type of well Fiald name
Name and address of contractor/service company LP3 Storage Phillips Petroleum Company
WellTech Eastern, Inc., {well service unit]
Mt. Pleasant, MI NW 1/4 NE 1/4 NE 1/4 Sec 10 T4S R10B
Cementrite, Inc. (cement) Date phsgging/rework started Date phugging/rework completed
Mt. Plessant, MI
April 21, 1997 . April 25, 1997
DEQ employes issuing plugging parmmit of approving Change of Welt Status. . Date issued
Tom Godbold, Shiawassee District Geologist April 9, 1997
WELL PLUGGING (Hole conditions after plugging)
CASING — PLUGS
_ Depth casing Cernent plugs: Tagged
Casing size Where set A’“°:L‘I‘I::s’"9 cutiperfed; or Depth Type of bridge | cement type, sacks, | Top?
windows milled Boltcmn Top of plug and additives YN
16 70' RKB none . N/A N/A N/A '
10 3/4" 1142 none R/A 1111’ 1110 mechanical Y
1110°' -4'gl cement 526 8sx ¢l A N/A

(JCheck if NORM matenal was reinserted into weltbore. if so, describe materials fully in the Daily Chronology section on reverse.
WELL REWORK

Rework was to: [ ]Convert current zone to: [[JRemediate weli: [JPiugback (recomptete as) [ |Redritt:
(Joisposal (C)Perf and test existing zone [JNew production zone (JHorizontal drain hole
(OJProduction (JRepair casing/cement {JOisposal (]Colapsed casing
(Jstorage (]Other (JStorage (CJUndermeam open hole
[(JOther [[] Temporarily abandon (JOther
Well casing record - BEFORE rework
Casing Cement _ Perfoiations
Size Depth Sacks Type From To If plugged, HOW? Acid or fracture treatment record

Well casing record - AFTER rework (Indicate additions and changes only, complete test record on next page)

Casing Cement Perforations
Size Depth Sacks Type From Ta i plugged, HOW? abif i RENAI-SHRMEY
MAY 13 1997

Rerrmis-& Bonding-Lrv

BEFORE REWORK AFTER REWORK
Total depth Completed Fm Well compteted for Total depth Completed Fm Well completed for
BOPD MCFGPD Inj Rate Pressure 80PD MCFGPD Inj Rate Pressure

EQP 7200-8 (Rev 2/96) COMPLETE BOTH SIDES




DAILY PRODUCTION TEST RECORD DAILY INJECTION TEST RECORD [Jinjection weil

[(O8rine disposal
Qil Water Gas Pressure Bbis water Pressure Specific gravity
Date (bbis) {bbls) {Mcf) Tubing Casing Date or Mct gas Beginning Ending of water

—m- s
DAILY CHRONOLOGY - Describe in detad the daily chronology of rework/phugging, inciude days shit down, Describe exceptions to issued plugging instructions,

Date

Nmﬁva-abomdudadatespﬂsﬁﬂed.surfammmw,m. Use additional pages as needed.

4-21-97

4-22-3%7

4-23-97

4-24-97

4-25-97

RU (rigged up) WellTech DDU (double drum unit) Mo. 458. WMell static and brine full. NU {(nippled up}
BOP, RU caasing crew. Pulled and laid down 2% jts. 7* casing (about 1223', all recovered). RD {rigged
down] casing crew. ND (nippled down) BOP, NU spcol and 6" gate valve. Secured well. RD WellTech and

moved DDU to Well No. 2.

RU Western Atlas Wireline and ran 4 3/4" gage ring and CCL {casing collar locator} to current TD (total
depth) of 1230' RKB (rotary kelly bushing elevation datum). {RKB is surface plus 8',) Ren GR (gamma :
ray) and density (interface) "roof*" logs from TD to surface (using a container of 40 mC jiodine 131 as a
gamma ray source for the density log). Identified cavern roof coincidental with bottom of 10 3/4"
casing at 1142' (with no washouts evident above the bottom of the casing)l. Fluid level at 50'. Multiple
GR logs were inconsistent in the cavity (cased hole appeared nommal). It wag apparent that the iodine
gamma gource was causing interference to the natural GR detector. This was proven while logging Well
No. 2 by logging with and without the source (same day, same tools). Natural GR zerced in the cavern
while logging WITHOUT the source, but detected radiation while logging WITH the source.

Ran sonar survey of cavern. Measured about 217,000 bbls. total volume.
Ran in with Baker CIBP {cast iran bridge plug) and set via wireline at 1110' RKB. RD Western Atlas.

RU pump truck, topped off well with water, pressure tested to 500 peig for 15 minutes. Tested good. RD
pump truck.

RU WellTech, metal pit and 2 7/8" tubing. Ran in tubing and tagged CIBP at 1110'. Raiged tubing to
1105'. RU Cementrite and cemented 10 3/4" casing from 1110' to 126' with 456 ax Class A cement {15.6
PP, 1.18 cuft/sk yield, mixed w/5.2 qals water/sk). Ran out of cement. Opon checking weight tickets,
discovered Cementrite had loaded truck 96 sx short. Pulled 2 7/8" tubing out of hole and waited on

cement bulk truck.

More cement arrived about 1 1/4 hours later. Ran in 2 7/8" tubing to 151' (cement still soft) and
circulated out about 11.4 sx cement. Recemented from 151’ to surface with 70 sx cement (same mix as
before) . Completed job with total of 526 sx cement. Displaced brine was circulated to steel pit;
circulated fresh water flush and excess cement to 10°'x10'x10' dirt pit, lined wich 20 mil plastic.
Pulled 2 7/8" tubing and laydown on trailer. RD Cementrite , shutdown for night,

Vacuumed out steel pit and free water off plastic lined dirt pit and sent to disposal. Loaded out
rental equipment and RD WellTech. Dug out arocund wellhead and cut off casings 4' below grads. Welded
1/2" steel plate across casings and welded on a 4 1/2" pipe vertically extending 4' above grade. Both
~plate and 4 1/2" pipe marked "Phillipa Pstroleum Co. No. 1, Permit #24850". (Purpose of pipe marker is
to plainly mark the site to prevent a building from being erected directly over the abandoned well in
the future.! Cleaned up and leveled site. Job complete.

2

NOTICE: Under Part 615 Supervisor of Welis or Part 625 Mineral Weils, Act 451 PA 1994, as amended, a wedl owner has continuing Eability for the

integrity of a plugged weu .
CERTIFICATION “I siate that | am authorized by said owner. This report was prepared under my supervision and direction. The facts stated herein are

true, accurate and complete to the best of my knowledge.*

Name and title for owner (printed or typed)
W. R. Thiel,

3:,/*?7

Authorized signaturs R
4o 2. Thol

Principal Cavern Engineer

NOTE. Bonds cannot be terminated until plugging is compileted, cellar, rat and mouse holes, and pits filled, site leveled and cleaned and recosds filed.

Mail completed onginal and three copies to the DEQ District Offica within 30 days after completion of plugging or rework.




MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY - GEOLQGICAL SURVEY DIVISION

DEQ APPLICATION TO:

[[J CHANGE WELL STATUS OR
[X] PLUG AND ABANDON WELL

Required by authordy of Part 615 Supervisor of Wells or
Part 625 Mineral Wells, of Act 451 PA 1994, as amended.
Non-submission and/or falsification of this information
may result in fines and/or imprisonment.
BD Pert 615 Oil or Gas Wa (QPant 525 Mna

wan ] YA A B
1Tof FyQH

Permit number Type of well
26,850 LPG_Storage
Name and address of permitice

PHILLIPS PETROLEUM COMPANY
10 D1 Phillips Building

Bartlesville, OK 74004 W. R. Thiel

Attn:

Fiekiftacility name
Phillips Petrolenm Co./Wyandotte Terminal

Change of well status requested to:

Well name and number

Detaid proposed procedures: Insurs well ig brine full and
and nipple up 6" valve.

3/4~ CIBP (cast iron bridge plug) on wireline at about 113

to the surface with 550 sx Class A cement (mixed 5.2 gals.
20 bbl. fresh water preflush dyed red for a cement marker.
red preflush is observed, circulate excess cement into a 1
mil plastic liner. (Note that this pit will only be used t
excess cement. Free water will be vacuumed up and sent to
Come out of hole and laydown 2 7/8" tubing. Rigdown WSU.

Weld on a 1/2" thick plate with the following inscribed: "

borehole. Cleanup and level area.

unit} nipple down wellhead and nipple up shop tested BOP {Bydril) .
Rigdown WSU and rigup Western Atlas wirelin:s. Run gamma

1160' to surface (to insure no cavity development behind 10 3/4" casing} .

[J Plug back (] Perforate [JTemporarity abandon
| (] Other [} Convert to Phillips Petroleum Company No. 1
Last production/injection and type of fluid (amt. per day & injection pressure) | WeH location
12/19/86-propane ini./38,000 bpd/450 psig NW 1ol NE 1/ of VdSection 10 T4S RIOE
Brief descnption of project. Township County
Cavern developed in salt formation for the Brownstown Wavyne
storage of propane. Date drilling completed Date last produced/utilized
8/30/43 Fopried 9/15/93
Work to be dona by: Stasting date
| WellTech Easte I wsu); Cementri nt) 5/12/97 (+=)
CASING AND CEMENTING RECORD
Hole dia Casing dia & wi/t Depths set Cement quantity, type, addiives Cement top Perforations
? 16"x31-3/44 70! 160 sx, tvpe & additives upkaown surface none
_13:31gj_lnz3iggxgs*ll’# 1142 1145 sx, tvpe § additives unknown surface none
7"x264# 1223! none (hanging) N/A none
Formation record {formation and depth. o, gas and water shows. efc.): _(Forpation +ops)
formation depth : Sylvania Sandstone 241% Salina C Unit 1027'
RKB of Bois Blanc Dolo. 400"% Salina B Unit
Surface (Glacial Bass Is. Dolo. 507" {(dolomite) 1100'
Drifc) 8' Salina G Unit 620% Salina B Salt 1147'
Detroit River Salina F Unit 640% Salina A2 Dolo. 1295'
Dalomite 64" Salina E Unit 890% T.D. 1315'
Salina D Salrt 990 % :
depressured before mobilization. Rigup WSU (well service

full and lay down 7" casing. Nipple down BOP
ray/dengity (interface} log from
Run sonar survey of cavity. Set a 0

0'. Rig drawm Western Atlas. Pressure test 10 3/4"

casing and CIBP with casing brine full to 500 psig surface pressure for 15 minutes. Rigup WSU. Install 7 1/16" x
2000# SR Stripper. Go in hole with 2 7/9* tubing and tag CIBP. Rigu

p Cementrite. Fill 10 3/4" casing from 11310°
water/sk, yielding 1.18 cuft/sk at 15.6 ppg) with a
Circulata displaced brine into a surface tank. When

0' x 10* x 10' workover pit lined with a minimum 20

o catch the tail of the fresh water flush and any

disposal. Excess cement will be buried in the pic.)

Pigout and cut off wellhead 4' below ground level.

PPCO B1, Permit M24850", Install a 4 1/2" monument

marker from 1/2" plate to 4' above ground level to prevent any future building from being erected over the

"EQP 72006 (Rev 2/96)

DEQ additional requirements:
.1 Y
Name/signature (authorized representative): Ze /,_5_ 7/ Date:
W. R. Thiel, Principal Cavern Engineer, Phillips Pet. Co. 3/27/97
FOR GEOLOGICAL SURVEY DIVISION USE ONLY
Approved by DEQ: Office: Approval date: Termmation Oate:
g 2(51*1 ,/154;1;éi5;~£;w” ‘4E¢{A;L4~H%4’1‘ua %ﬁi(57//9ﬂ7 sc/@?/lfa?
mmmwnt3)mdmmwmmm

Note: Three copies of Record of Weill Plugging of Rework (EQP 7200-8) are 1o be filed within 30 days of completion at the District Office.




Permit No: 135 Source: Geowebface DEQ

API Number:21163001358000
Permit Number:135

Lease Name:PHILLIPS PETROLEUM COMPANY
Well #:BD-2
Status:Terminated Permit
Total Depth:Null

Producing Formation:Null
Latitude:42.16744
Longitude:-83.2309
Place:Brownstown
County:Wayne
TRS:04S10E10

Map-click Lat:42.16744
Map-click Lon:-83.23096



API NO. 21163001350000

NO DATA AVAILABLE



“ ' L. Po G. (33)
y LO=15-L0E TD 1296 in Salina "B" Salt (42)
Brownstop Tup. (Wayne Co.) Facility Well

Phillips Petroleum Company
Phillips Petroleum Company No. 2 Permit No, 24851
Drilling Contractor: North American Drilling Co. (Rotary)

Location: SW: NE: NEjSection 10, T. 4S, R. 10E
992! from North and 1065' from East line of quarter
section

Flevation: 605,8 feet above sea level {(rot. bush.)

Record by: William Mantek from core desoriptions sutmitted by the
company; some formation tops from Schlumberger Gamma
Ray-Neutron Log (Schj)

Note: Well was cored continuously from surface to total depth.

Thickness Depth

PLEI STOCENE: (feot) (feet)

Drift: ]
No Record ‘ 70 70

DEVONTAN:
Detroit River: :
No record 172 242 Schj

Sylvania: ”
No record ) 8 250
Sand, medium to coarse, subrounded to round, clear to frosted, :
well sorted, fair to good porosity and permeability, friu‘
able 3
Sand, medium to coarse, fair sorted, fair porosity and
permeability with some very fine Sand and Dolomite as
pore infill . 17
Sand, medium to coarse, fair to good sorted porosity and
pemeability, clear to white, frosted, friable, very
slightly dolomitic 2!
Sand, coarse to very coarse, good sorting porosity and per-
meability, frosted, friable 1!
Sand, medium to coarse, fair sorting porosity and permeae
bility, slightly friable, subrounded to round L
Sand, fine to coarse, fair sorting porosity and permeability,
some pore space infilling of Dolomite and very fine Sand,

frosted and friable 3!
Sand, fine to medium, some crystals, friable, fair porosity
and pemeability 21
Sand, medium to coarse, fair sorting porosity and permea=
bility, subround, frosted 6t
Sand, fine to coarse, poor sorting, very poor permeablility,
tight 2!
Sand, coarse, subrounded to round, well sorted, friable,
good porosity and permeability 3!
Sand, fine to coarse, falr to good sorting porosity and
permeability, friable 3"
Sand, medium to coarse with some very fine Sand and cale :
citic cement, poor porosity and permeability 1

Sand, medium to coarse, subrounded to round, frosted, good
sorting porosity and pemeability, friable 3! 2814




Page 2
Phillips Petroleum Company

Phillips Petroleum Company No. 2 Thickness Depth

(feet) (feet)

DEVONIAN:
Sylvania: (Continued}
Sand, medium, some Dolomite and sillca cement, tight to very
slightly porous 1!
¢+ Sand, medium to coarse, subrounded to round, frosted, good
) porosity and permeability, friable
Sand, fine to coarse, some calcitic cement, fair porosity
and permeabllity
Sand, fine to medium, falr sorting porosity and pemmeability,
slightly friable 2!
Sand, fine to medium, sub-angular, caleitic, shaly, tight 1' .
Sand, fine to medium to coarse, fair to good porosity and

permeability, friable : it
Sand, coarse, round, good sorting porosity and permmeability,
friable 2!
Sand, medium to coarse, round, good sortig porosity and
permeabllity, fridble 2!
Sand, medium to coarse, subrounded to round, fair sorting
permeability and porosity It
Sand, medium to coarse, round, good sorting poresity and
permeabllity . ‘ 21
Sand, medium to coarse, good sorting porosity and permeaw-
bllity with few small Shale inclusions Lt
Sand, medium to coarse, good sorting porosity and permea-
bility : ” Lt
Sand, fine to medium to coarse, poor sortimng, fair to tight
porosity and permeability, dolomitic cement, shaly y
" Dplomite, {inely erystalline, light gray, tight 1t
Sand, coarse grained, subrounded, dolomitic cement, shaly,
pyritie, tight 1!
Dolomite, finely crystalline, light gray with abundant
floating fine to medium Sand grains, tight 2!
Sand, fine to medium subrounded, shaly, very dolomitic, .
© tight " 2!
Dolomite, very sandy as 320-322 . 2t
Sand, medium to coarse, slightly dolomitic, slightly por-
ous and permeability o
> Sand, medium subrounded, glightly dolomitie, tight, very
slightly porous ‘ 1!

Sand, fine to medium, dolomitic, s}ightly shaly, tight with
large solution vugs with inner growth of caleite and
gypsum ¢rystals : ' 1t
Sand, medium to coarse, subrounded, slightly friable, very
slightly ‘dolomitic, fair to good porosity and permea-

bility . 2!
Sand, medium to coarse, very slightly dolomitie, very
slightly shaly, tight, very slightly porous .3'_

Sand, medium'to coarse, subrounded, fair sorting porosity
and pexmeabilitly : ' Lt

Sand, medium to coarse, subrounded to round, clear to frosted,
good sorting porosity and pemeability . 5t

Sand, medium to coarse, slightly dolomitic, fair serting, .
fair to good porosity and permeability

. . R
Sand, medium to cogrse, slightly dolomitie, tight, slightly

porous . . ' Y
Dolomite, finely erystalline, buff-gray, very sandy 1!
Chert, white, weatheredy sdft, unconsolidated !

Dolomite, finely erystalline, buffwgray, very sandy with
nodules of Chert, as above 2! 355



Page 3

Phillips Petroleum Company
Phillips Petroleum Company No, 2 Thickness

(feet) (feet)

DEVONTAN:
Sylvania: (Continued)

Sand, coarse to very coarse, sub-angular to subrounded, clear
grains with occasional frosted grains, occasional dark
gray dolomitic Shale inclusions, good poresity and permea-
bility (some grains-are actual quartz crystals) It

Sand, fine to medium, subrounded, very dolomitic, tight 1!

Chert, white, gray, weathered, soft with floating sand
grains, appears "re-worked" 1t

Dolomite, very finely crystalline, tan with fine to medium
grained Dolomitie shaly Sand and Chert as above 2t

Dolomite, very finely crystalline, tan, with some secondary'
calcite 1!

Dolomite, very finely crystalline, gray, fossil fragments

(probably brachs) with some "re-worked" 'sandy Chert 1

Iolomite, very finely crystalline, gray, Sand, fine 1o

medium and weathered Chert 2t
Ivlomite, very finely crystalline, buff-gray, very sandy 1’
Sand, medium to coarse, shaly, pyritie, slightly dolom:.tn.c,

fair porosity and permeability -- 1

.Sand, coarse, subrounded to round, porous and pemeab:.lity,

very slightly shaly 1
Sand, medium to coarse grained, sllghtly dolomitic. fair to

good porosity and permeability 6'
- Sand, medium grained, dolomitic cement, tight, slightly
porous 3!
Sand, medium to coarse, subrounded, slightly friable, falr
porosity and permeability 1t
Sand, medium to coarse, deolomitic cement, tight 1
~ Sand, medium to coarse, subrounded to round, fair to good
porosity and pemsability 1!
Sand, fine to medium grained, dolomitic, tight 2%
Sand, fine to medium, subrounded to round, shale laminations,
tlght 5'

Sand, medium to ecoarse, shaly, tight
Sand, wmedium to coarse, subrounded, glassy, slightly dolo-
mitie, few Shale 1aminat:|.ons, fair porosity and permea-

. bility 1!
Dolomite, finely crystalline, buff-gray, t:.ght 1!
Sand, medium to coarse, dolomitie, shaly, pyritic, tight 1!
Sand, fine to medium, tight te slightly porous 3t
Sand, coarse, subrounded, frible, good porosity and permea~

bility 21

Sand, medium to coarse, subrounded, tight to slightly porous
. 11

and permeability
Sand, fine to very coarse, poor sorted, tight, very slightly
porous and permeabllity
Sand, medium to coarse, dolomitic cement, tight, very slightly
porous and permeability 3!
Dolomite, very finely crystalline, tan, with nodules of
white, soft, re-worked Chert 3!
Same, with some coarse dolomitic Sand, tight 1t
Sand, fine to medium, slightly dolomitic, poor porosity and
pemeab:.l:.ty 1!
Sand, coarse, sub-angular (mostly quartz crystals) fair poro=
sity and permeability 1t
Sand, mediwm to coarse, (mostly clear cquart
slightly dolomitic, tight Quarta erystals), :9 ;
173

Depth

5




Page 4

Phillips Petroleum Co,

Phillips Petroleum Co. No. 2 Thickness Depth
(feet) (feet)

DEVONIAN: (Continued)
Bols Blanes: ‘ ‘

Chert, white, chalky, re-worked, with some Calcite filled
fractures, some Dolomite, finely erystalline, gray (Bois
Blanc @ 408 Schj) 3!

Same, with some medium gralned Dolomite, Sand 1t

Chert, as above, with finely crystalline Dolomite, sandy 1!

Chert, as above; and, Dolomite, finely crystalline, tan with

occasional fossil molds 7"
Sand, medium coarse gralned, subeangular to round and sube

Chert, white, slightly weathered and IDolomite, very finely

i rounded, dolomitic cement, shaly, tight 1!
1 erystalline, tan-gray (lookslike a breccia), with some
|

carbonaceous pyritic shale : 5
Dolomite, finely crystalline, tan-gray, slightly sandy 1t
Chert, white, weathered with Dolomite, as above (appears

solutional) 3t
Dolomite, finely erystalline, slightly laminated, tan and 1

gray
Mostly Chert, as above, and Dolomite, very finely crystal-
line, tan to gray, occasional black Shale lamanations,

gstylolitic, brecciated appearance " 7'
Shale, dark gray, Sand, medium gralned, Dolomite, finely cry-

stalline, fogsiliferous ('“mess") 21
Chert, gray, marly, Dolomite, very finely erystalline, tan

and secondary Calcite (breccia) 1
Chert and Iolomite, as above - appears more solutional

than brecciated ' 8!
Same, with introduction of light gray Chert, slighily

spieular with conchoidal fracture i
Chert, re-worked "crumbly" and Dolomite, light brown, very

’ finely crystalline, both extremely fossiliferous 5!

Sandstone, medium to coarse, sub-angular, ¢lear, dolomitic,
occasional Shale lamanations, with some Chert nodules 4!
Sand, medium to coarse, sub-angular to subrounded, clear
grained, fair porosity and permeability 1
Predominantly Chert, off-white, weathered and unaltered
Chert, gray, with Dolomite, very fine to finely crystal-
ling, tan-gray, some secondary Calcite 25!
Dolomite, very finely erystalline, light browm, abundant
tiny carbonaceous spicules, oecagionally green (glau~
conite?) specks, few iron oxide concretions, dark brown
to black, minor Shale stylollites and Chert, gray, almost
unaltered, pinpoint vugular porosity (Bass Island @ 497 7' 501
Schj) (86)

SILURTAN:
Bass Island: :
Iblomite, very finely corystdlline, slightly sucrosic, good

wagular porosity with Pyrite crystals in the vugs 3¢
Dolomite, sub-lithographic to very finely crystalline, tan
and buff; no poroglty ©o2h!
Iblomite, very light gray to buff, tight, with one Chert
nodule at 534 ' 8t
Dolomite, tan, good ocoliti¢ development, good vugular poro-"
sity : 1

Dolgg%agingeggéginely eryatalline, light gray, buff-tan, sog? su5



Page 5
Phillips Petroleum Co.

: Thickness Depth
Phillips Petroleum Co. No. 2 (feet) (feet)

SILURTAN:
Bass Island: (Continued) ,
Iblomite, very finely crystalline, tan to light brown, fosslilie
ferous, some fossil molds forming vugs with zones of pin-

point vuggy poresity 147
Iblomitae, light brown, oolitie, good porosity and permea-
bility 2161

Inlomite, very finely crystalline, gray with inclusions of

dark gray argillaceous material, (slightly mottled effect)&'6"
‘Dolomite, very finely crystalline, buffwtan, occasional

shaly, slightly marly, few Gypsum crystals, scattered .

zones of vugular porosity 10t
Same _ 5t
Dolomite, subwlithographic, tan, with very fine pinpoint

bugs ° 2!
As 568-583 i
Dblomite, very finely crystalline, light brown, gray 29
Dolomite, tan, oolitic 1t

lolomite, subelithographic with blotchy, irregular Shale
partings with plains of Gypsum in a general vertlcal
direction 129
Dolomi te, subwlithographic to very finely crystalline, tan
’ to gray, occasional Calcite veins with distorted py-
ritic Shale laminations 8!
Dvlomite, very finely crystalline, medium gray, mottled)

dark gray Shale inclusions (looks slightly breccited 2!
Dolomite, finely crystalline, light brown to gray, tight 1!
"Dolomite, very finely crystalline, light gray with abundant
beds of Gypsum, clear 3t
Dolomite, very finely crystalline, light gray, occasional
very slight fossiliferous 6!
Iolomite, same, with vertical Oypsum veins 316"
Dblomite, very finely crystalline, light gray to tan Lrén
Iblomite, very finely crystalline, tan, ocecasional vertical
vein of Gypsum 216"
Gypsum, white chalky, slightly brecclated, with Dolomite as
. above -1
Iolomite, very finely -erystalline, gray ot
Gypsum, as above 1ot
Mpttled, gray Dolomite and Shale, dark gray ore"
Gypsum, with some Dolomite, very finely crystalline 1!

Gypsum, transitional, and bluish white Anhydzrite with some
Dolomite, very finely crystalline, medium brownish gray 1'6"
Iblomite,. llthographlc to extremely finely crystalllne, choco-

late brown with minor Anhydrite veins 61
Anhydrite, bluish white _ _ 116"
Dolomite, extremely finely crystalline, chocolate brown, )

anhydritic in part ) 3!

Anhydrite, brownish gray to bluish white, dolomitie in part8?
D Interbedded Dolomite, extremely finely crystalline, medium

gray to slightly brown, and Anhydrite, as above 7' .
Anhydrite, bluish white . 1
. Interbedded Dolomite and Anhydrite L
Same, with abundant irregular Shale, dark gray, laminations3!
Anhydrite, bluish white with some Dolomite, as above | 71
Dolomite, very finely crystalline, medium gray to tan, rare
Anhydrite flecks : 10!

Dolomite, tan, very finely c¢rystalline 4t 695
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Phillips Petroleum Co. '
Phillips Petroleum Co. No, 2 Thickness Depth

(feet) (feet)

SILURIAN:
Bass Island:{Continued)
Dolomits, brown and tan, finely crystalllne, mottled, argil-

laceous 81
Dolomite, extremely i‘lnely c¢rystalline, interbedded with

Anhydrite, bluish white 81
Aphydrite, bluish white with some Dolomite, as above 8!

Dolomite, extremely finely crystalline, medium gray, tan 1! ‘
Interbedded Dolomite and Anhydri‘l‘.e (Salina @ 721 Se¢hj) 81 728

(227)
Saling: .
Same, extremely shaly 116
Anhydrite and Dolomite, as above ‘ Lrén
Dolomite, sub-lithographic, dark gray, conchoidal fracture ,

. with ogeasional Anhydrite inclusions _ .9
Same, with Anhydrite content nearing 304 =~ - . 25"
Tolomite, as 734743 : . 8!
Interbedded Anhydrite and Dolomite, shaly ) 17!
Anhydrite, bluish-white ("F" Unit & 795 Schj) 3t
Dolomite, sub-lithographic, dark gray, shaly 2!
Anhydrite, as above 2%
Same, shaly 2!
Anhydrite L3

 Dolomite, extremely finely crystalline, dark gray, probably

argillaceous :
Anhydrite o 3'
Dolomite, argillaceous as 806811 6!
Dolomite, medium brown, gray, very finely crystalline, very
anhydritic 10!
Iblomite, very finely crystalline, dark gray, argillaceous,
some Shale lamanations, some Anhydrite 6!
Anhydrite, with miner Dolomite stringers 21
- Dolomite, extremely fine fo crystalline, medium brown, some
Anhydrite Ll
Iolomite, argillaceous; and, Shale laminations 16"
Anhydrite, gray 1!
Dolomite, as above 96"

‘Anhydrite, with minor Iblomite laminations 9t

Dolomite, very finely crystalline, medium brown ("E" Unit
@ 866 Sch;s 5L

Dolomite, very finely crystalline, dark gray, argillaceous
with Shale, dark gray, laminations, brittle to fissile 25!
and somé Anhydrite - blulsh white

Anhydrite, brown to gray 5!

Dolomite, very finely crystalline, medium brown, with occa=-
sional black Shale laminations, very rare Anhydrite 126"
nodules, few thin vertical fractures, Anhydrite filled

Inter laminated Dolomite, Shale and minor Anhydrite 616"
Dolomite, very finely cerystalline, brownlish gray, concholidal
fractures, occcasional Shale laminations 51
Inter laminated Anhydrite and Dolomite L1
Dolomite, very finely crystalline, medium brown, minor Anhy-
drite and Shale 164
Dolomite, very finely erystalline,; light brown, minor Shale
lamanations 12t
Dolomite, sub-lithographic, light gray te tan . 10t
Same, with Shale laminations 2!

Same, as 962-965 with Anhydrite inclusions 1t 965
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Phillips Petroleum Co,
Phillips Petroleum Co. Wo. 2 Thickness Depth

(feet) (feet)

SILURTAN:
Salina: (Continued)
Dolomite, very finely crystalline, chocolate brown, with very

thin Cypsum laminations and some wvuggy porosity 1!

~ Laminated olomite, Shale and minor Anhydrite 11t
Same, with one orange vertical 3alt crystal at 977 36"
Salt, clear to slightly dirty ("D" Salt @ 983 Schj) 18¢
Dolomlte, very finely crystalline, medium gray with minor

thin Salt laminations, some Salt inclusions (probable
i , Salt leached and collapsed zone) gran
| Salt, clear Lt
| ! Iblomite, very finely crystalline, medium dark gray with
some Anhydrite and vertical veins of orange Salt ("C®
Unit @ 1016 Schj) 21!
Anhydrite, gray, brown ’ 116"
Same, as 1011~1031 with some Shale partings 104"
Dolomite, very finely crystalline, dark gray, slightly
shaly with occasional inclusions and few vertical veins
of orange Salt 334
Same, with occasionally very large Salt wugs 21
Dolomite, extremely finely erystalline, slightly argillaceous,
dark gray, very minor abount Salt filled wugs Ly
Dolomite, as above with minor Apnhydrite 6!
Anhydrite, with minor Dblomite ("B" Unit @ 1093 Schji) 57
Iblomite, very finely crystalline, dark gray, argillaceous
with some Shale laminations 3!
Same, with large vertical S5lt veins 1t
Dolomite, as above with some Anhydrite 13!
Same, with some wvugular porosity filled with orange Salt
collapsed zonel 31
Iolomite and Anhydrite as above 6!
Dolomite, very finely crystalline, dark gray, minor Shale
inclusions gt
Same, with some Sglt wug flling 2!
Salt, smokey gray, impure 2!
Dolomite, very finely crystaliine, dark gray 1! .
Salt ("B Salt @ 1138 Schj) 1
Dolomite, as above 1te"
Salt 360
Dolomite, shaly, with Salt inclusions i
Salt 2!
Iblomite, very finely crystalline, medium brown, shaly with
Salt inclusions otgn
Salt, mediwm gray to brown, impure 12434
Dolomite, shaly with Salt inclusions 2!
Salt, swmoky, lmpure : 10t
Dolomite, very finely crystalline, dark gray, shaly with
Salt inclusions 21!
Salt, impure 2t
Dolomite, as above, shaly oten
Salt, smokey, impure ‘ at
Dolomite, as above, shaly, Salt inclusions 1!

- 8alt, as above 316"
Dblomite, shaly with Salt inclusions 11
Salt, dirty 101
Dolomite, dark gray, very finely crystalline, argillaceous

with abundant Salt inclusions 6t
Salt (16 1220
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Page 8
Phillips Petroleum Co,
Phlllips Petroleun Co. No, 2

SILURIAN:
Salina: (Continued) "
Dblomite, anhydritic, as above
Salt, impure, becoming clean at base

Thickness Depth
(feet) (feet)

3|6u
716"

Iolomite, very finely crystalline, very wuggy, Salt filled 8!

Salt, brownish gray, lmpure

Salt, clean

Dolomite, anhydritie, rare Salt inclusions
Salt, impure

Iblonite, as above; abundant Salt inclusions
Salt, impure

10!
91
20
2!
ll
6!

D)lomlta and Aphydrite with highly distorted Salt lamina-

tions, probable zone of collapse

Salt impure, with seattered very thin Dolomite beds up

to 13" thick

Dolomite and Anhydrite, small amount of Salt h'ighly dis=

torted bedding
Salt
As 1281-1285
Dolomite, interbedded with Salt and Anhydrite
Dolomite, distorted laminatlons, Salt filled: wugs
" Anhydrite and Dolomite, fairly massive
Salt, white, clean, highly fractured

TOTAL DEPTH
TOTAL DEPTH
Casing Record:
16" YO 2160 cement,)
10 3/4" 11k2' (850 cement)
7" 11521 )
L 1/2"  1290!

Drilling Commenced: 8-23-63
Drilling Completed: 9=5-63

3/61

2l

10!

1% 1296
(568+)

1296 Schj
1315 Drlr.




L.P.G. (33)
TD 1156 in Salina (B salt) (42)
Facility Well
22-45-10E
Brownstone Twp. (Wayne Co.)
(City of Woodhaven)

Marathon 0il Co.

Marathon Qil Co. No. LPG 1 . Permit No. 27160
Drilling Contractor: North American Drilling Co. (Rotary 0-1156)

Location: N% SE% Sec. 22, T4S, RIOQE
525" from north and 143' from east line of quarter section.

Elevation: 606.5' above sea level (rot. bush.)

Record by: H. Laaksonen from driller's log submitted by the company.
Logs run: Schlumberger Conpensated Formation Density Log {20-1154) (Sj)

Thickness Depth
(feet) (feet)

PLEISTOCENE:
Drift:
Clay 35 35
DEVONIAN:
Detroit River:
Limestone, gray 151 186 8§
Sylvania
Limestone, gray, sandy (SHS=0o deviation @200) 33 229
Sandstone, white ” 31 260
Limestone, gray, shaley 27 287
Limestone, gray, sandy (SHS=0° deviation @300) 37 324
Sandstone, 27
(165)
Bois Blanc:
Limestone, gray; anhydrite, white 20 371
Limestone, brown (SHS=1° deviation @400) 80 451 Sj
- (100)
SILURIAN:
Bass Islands:
Limestone, brown, sandy (SHS= 1° deviation @500) 56 507
Limestone, gray (SHS=0° deviation @600) 138 645 Sj
(194)
Salina:
Limestone, gray; anhydrite, white (F unit @717 Sj) (SHS=0° deviation
@720; SHS=0° deviation @840) 242 887
Limestone and shale, gray; anhydrite, white (D unit @901 Sj; C unit
@910 Sj) 53 940
Limestone and shale, gray (B unit @981 Sj; 947 DPM=$49 SDP) 68 1028
Salt and dolomite (B salt @1028 5j) 128 1156
(511+)

Total depth 1156
Casing record: 16" 154 (300 cem.); 11 3/4' 1029 (600 cem.)
Commenced: 4-11-68; Completed: 4-21-68; Well Completed 5-3-68
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3 via pipeline, Upcn ComplﬂtiOﬂéOf the washing operation, we R
5 hope Lo have elimirsteqd the requi vemont for displacement - o
;1 ~=brinea, theyvoby elimlnntjnq Any brireo storage.
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1 - T undar pressure.  Afier drfiling owt the plug fn the 11 3/4 I
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“Rar:sthon 011 Company interds to fnﬁ*ﬁli} in the nca:'future...
threo wells {or the stovane of LG ploduots, in the city of + %
Weodhaven, Michigan., } : : '

;

Attached 18 a copy of MaruLhnn o041 <ompany Drawing R34-17,

which 15 a 'npoqraphlral anel bouédary gurvey of our Wcodhaven:

proporrty site, showing the prn)imindry locations of the six
—smtoraco wells i ‘

' .
— 4 1.

We - v enclosing petwlit GppIIEaL]unJ for the 1nstallatiun of
wells= — LPG #2, LBG #3, and 110G #4, We have alzo enclosed
Marathon 011 Company Check #3337 to cover tle £25.00 fees for
ecach ol the three welle,

Plei-o be advised that we are congldering the expansion of our
presonl. design capacity, =6 Lhat the locatirns of the wells,
as vhown., are preliminary. 72s soon as we have finalized our
desian criterja, we will immriiately forward the actual well
locaiiors on to you.

e

3
r g
g‘ e
11

' -' |
g; If you have any questions, or reoquire any further inform: bion,
do not hegttate ko contact the unfetsidgned.

'

Very truly yours,

MARATHON O1L COMPANY

- :n'r'w":"’."’l:" ; N :‘ '-‘y SY-’]ﬁef{ Hj '.im
\ AR SN Manager of Engineering
N2 158 | . :
- v W
- kﬂnruuhxn.bUNVEh perx{”“n/'/ - _’{ S

T. J.:ROLf
Profect Cootrdina

N

TJIR: tk 3 2
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PPARATUON OIL céMPANY

CASING, SEALING AND “LMFNTING PROGRAM

FUR

l

LTS STORMIF WELLS #2, 13, and 4

! AR
i o . : ‘- ¢
; . . .

1. hrill 20" hole to approximately 170‘ and install 16" oD
casing, Cement with an oatimnt@d 150 sacks of Por Lland
cenannt ., !

2. Drill a iS" hole from 17Q! to ap“fokimately'975‘ d=zpth,
At 975 reduce hale sixo toi?w? 8" diameter. '

l

3. at wppznximdtely gaqQy quin coring of the salt formation,_
- Toring--+t0o include atl of th salt formation and 5' of the
nnﬂvrly ng limestone, g : .

T

o ;

’
1

4. Run a Scohlumberger log Irom(suiracc to T.D. .1 ' o

- 5. Ream 7-7/8° 0D hole to 15 from 97J to T.D, 7 T

-6, Run spproximately 1000' of Il 1/4“ OD casing and cement @
with about 500 sacks of cement., | Bl

7. After 7 . days W.0.0!,, tect cdsirq
ute:s:,

to 750 psi for 15 min- .=

—

A — e

8. Dril) out plug and roam hole to

: {

H

i

G

ff . vith 10-5/8" bit, -
e

9. Run a Birdwell 3.D 1og over thL untirﬂ rased intervil.

30. un and suspend &
the bage of the sa

8»>/H“ oa51nq to approximately 30! above
1t S

11, Run and.suspend » ~%“ &9 cahiﬁq %o 1 £t. above:-the nhasge
of the salt, J '

: ﬁ
12, After completion of the cavorn :olutioning process, re- ‘T
- move the 4%" 0.D. casing '

+ ——
-

\
l

l
l} {3 ;ﬁ ;ﬂ ?1‘ f

L

T of e{afi bl
ﬂk"‘f‘il!.;‘ii“_.;, i
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ACEFBNEI0Y - NPT Y SITATES
VA0 BOUITHE 10T STRERT
DETROAT, Ml GAN ABRAZ
PHONE: 317 503 - 8100

NOICHP AR JIEF LGRS [0 000N

_?4, 1568

Mich{man Departnent of Conasrvation
Geolaosical Survey
Lansi g, Michigan  4B0 26

Attontion:  Mr, Robert Acker,
supervicor of Wells

Dear Mr. Acker: ' } ;-

~Marathon 031 Company has ccmylotod drilling three LPG qLorage
wells in the City of wWoodhaven, Michigan, as shown on ou.

“Well Fermiba #27160, ¢7161, and 27162. We have completed our
survey of the wells and the onclbged information should pro- —
Tvide you with an accurate xnvordrof the referenced wells.,

"Our survey determnined the fo]lowgng datax
- B | P
(Lbg #1 : f L
523.99 ft. fron North Line af Duarter Section
73.73 ft. from North propvtty Line
148,53 ft. from Fast Line of Quarter Section
115,53 fr. from East property line

l

Geodetlis Elevation at top of 16“'casing flange

£30.41 ft. from Narth line df-ouateer Section
80.15 ft. from North property line
627.28 {+. from North line df Gudrter Section
994,28 -ft. from North prupnd AU line

tieodetic Elevation attnn nf‘l&" éaalng flange - 596,75' _

Continuedltovil‘- I.iu!__
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- Mirtdgan Department of Congoeva Hm P T
1 My. hkobert hcker, Supgryviasor of: Wu]]é ! - 2.? b
: ‘ - &
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28 L RPG G _ N [ i;‘ : _ e e

& TR SN E S

b | - 780.43 {t, from Nn!th 1ine AE QU$rter Section v ";;@:;€¥ gQ X
8 330.17 fr. from Norta proporty Jina ¢ . el ;
b el 741 07 'ii_, frOfﬂ "‘l!qt’ li_no Oﬁ q\larteﬂ (‘tqction . . . \‘é

4 B N8.07 fr, from Bagt pLupurt line : . - Jgﬁ[; ’ 2
5 - Geodotic Blevation ut top of JO"icasing flanue'a 597,00 . o

“T . : ; . £

-~ The geodetiu Plevationﬂ fan be Jo:reiatod to the Schlumbﬂrqpf"jﬁuf"
logz2 by adding 10.0 F. alnre e, Kﬂlly Bushing was located « @~ . @ -
1070 ft. above the 16" flawic : rinn ‘the loggirg Opefa’i°”"” U 5

_ “We hoave ene) 596d copias of the dctual drilling &hd casina RS e

. - —history along with conlfes of ecagh.of ! the 1ogs which we ran. i L M

3, _A8 o package, this TﬂtOlthion ﬂhOHId provide you with ac-- 7w

y: : Teurake well records : : . T ..; SR g

1 ' “‘:'

I you have need of any further informaticn. pleasa feel free o f}  ( g

—¢0o call me. : | el
!i"‘l"

o Very truly youcs, ;_ | f' ;Fff" .},
- . - MMMmm:mLcmmmw - B
Sydnay Blum ; ';Hg
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